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As a postscript to the Customer / Founder Conven- 
tion organized last year, the British Steel Founders’ 
Association—the sponsoring body—has published 
a booklet carrying the title “ Recommendations to 
Steelfounders and their Customers.” Whilst the 
two sets of recommendations are separated, they 
could with equal force be amalgamated, as, funda- 
mentally, the precepts enunciated must be mutually 
accepted to be realistic. By and large, these recom- 
mendations apply to all founders, but sometimes in 
a lesser degree, as the task of the manufacturer of 
steel castings is the most difficult, owing to the higher 
temperatures involved, associated with a greater 
degree of shrinkage than most (but not all) alloys. 

The first injunction set out is that the founders 
“must accept and discharge the responsibility for 
seeing that all parts which they are asked, either to 
quote for or to supply, are so designed that they 
may be cast sound without undue difficulty.” 
Founders carrying out such a simple policy will 
unquestionably save themselves and their customers 
money, time, and energy and, what is more impor- 
tant, many acrimonious discussions. If this booklet 
Tuns to a second edition, as no doubt it will, we 
would suggest after the word “ designed ” the addi- 
tion of the phrase “... and of such a character 

We think this advisable because some 
founders will accept orders for castings beyond the 
upper weight range of their capacity. In such cases, 
the improvised shifting tackle is invariably watched 
with pride by the whole staff, from the owner to the 
office boy, although the real cost of such expedients 
is often sufficient to reduce profit to the vanishing 


Sensible Co-operation 


point. Quoting again from the booklet: “ Any 
steelfounder who fails to follow this practice [co- 
operation on design] is doing a dis-service both to 
his customers and to his own reputation and busi- 
ness.” 

Another important factor brought out in the 
recommendations concerns the standard of finish and 
the nature of the inspection required by the cus- 
tomer. It can be presumed that this is meant to 
include service requirements. In one case, an iron- 
founder had a large batch of castings sent back. 
When he visited the customer, he discovered that a 
limited degree of malleability was required—a factor 
well within his compass. In this direction, too, the 
founder should ascertain which are the cardinal 
spots required to be perfect to permit of mass- 
production machinery. Many otherwise excellent 
castings have been needlessly rejected from lack of 
attention to this point, which better co-operation 
would have secured. A further suggestion to the 
steelfounders is that wherever possible they should 
supply either rough or finish machined castings. 
This can only apply to other branches of the in- 
dustry in a limited field, because, when repetition 
castings are being supplied, machining and 
assembly often proceed simultaneously. After an 
injunction to be realistic as to delivery dates, the 
report calls attention to specialization, and the need 
for work to be undertaken in the foundries best 
equipped for the range under consideration. This 
is equally applicable to all branches of the industry. 
The Association has done well to draw attention to 
the benefits of intelligent and cordial co-operation 
between the manufacturer of castings and his 
customer. 








S. H. RUSSELL 


Chairman and Managing director of S. Russell & Sons Limited, Leicester, and a past-president of the 
Institute of British Foundrymen 
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Leaders of the Industry 


MR. S. H. RUSSELL 


HERE can but be few people in the foundry industry who have 

] been prominent for so long a time as Mr. S. H. Russell. His 
initial public activity was as the first honorary secretary to 

the Leicester—later the East Midlands—branch of the Institute of 
British Foudrymen. That was as long ago as 1914, after eight years 
of membership. Since that time he has received and well merited 
most of the honours which the Institute can bestow—the presidency 
in 1928; the honorary treasurer-ship from 1937 to 1944; Oliver Stubbs 


medallist in 1944, and the recipient of the E. J. Fox Gold Medal 
in 1950. 


When it was decided to send a Grey Ironfounders’ Productivity 
Team to the United States in 1950, Mr. Russell’s selection as leader 
commanded general approbration, as he possessed the essential com- 
mercial and technical knowledge of his industry. This he gained by his 
long association with the firm of S. Russell & Sons Limited of Leicester, 
of which he is now chairman and managing director—a business started 
by his grandfather in 1864. This association began when he left 
Wyggeston Grammar School at the age of 16 to serve a normal appren- 
ticeship. He has seen the business expand both in the foundry and 
engineering sections, until to-day the former employs in its mechanized, 
semi-mechanized and jobbing departments some 350 people, whilst the 
latter has about 40 per cent. of the company’s turnover. It is not only 
on the mechanical] side where progress has been made, but also in the 
production of various types of special-duty castings. 


Perhaps the work which has given most satisfaction to “ S.H.” is 
his long chairmanship of the Institute’s Education Committee and the 
Foundry Advisory Committee of the City and Guilds of London. Since 
the formation of the Council of Ironfoundry Associations he has given 
prodigally of his time to its affairs, where his long experience and sound 
advice have been appreciated. Moreover, since the formation of the 
British Cast Iron Research Association he has been a valued member 


of Council. Last year he became a Liveryman of the Worshipful 
Company of Founders. 


In Leicester itself ““S.H.” has many interests. He is chairman of 
the management committee of the Guild of the Crippled and of the 
Leicester and County Accident Prevention Council. He is also a past- 
president of the local Rotary Club. Whilst he finds distraction in a 
short round of golf, his leisure activities are now more generally 
confined to gardening and motoring. 








Correspondence 


DRYING OF PATTERN PLASTER 
To the Editor of the FouNDRY TRADE JOURNAL 


Sir,—We have read with great interest the report of 
the further discussion on pressure-cast aluminium pat- 
tern equipment arising from the paper delivered by 
Mr. D. H. Potts. The work carried out by Mr. Potts 
in this field is, of course, widely known, and we would 
appreciate further information on the stoving time of 
the plaster. The quoted drying time of 24 hours at 
340 deg. C. presumably used for plaster moulds of 3 to 
4 in. section (the usual depth of small moulding boxes) 
has evidently proved satisfactory, whereas the same 
drying time at 210 deg. C. has resulted in incomplete 
removal of water. 


Experiments have been carried out in our labora- 
tories using a metal casting plaster (water ratio 120 
parts per 100 parts of plaster by weight) and by using 
a cube having a 44-in. side with a thermometer located 
at its centre. The following observations were made 
as the plaster was heated in an oven maintained at 
200 deg. C.:—The temperature rose steadily until 
82 deg. C. was recorded, at which stage it increased 
much more slowly for a period, whilst the weight de- 
creased rapidly. Further “arrests” occurred at 110 
deg. and 145 deg. C. and then the temperature rose 
steadily to 200 deg. C. without further loss in weight, 
indicating complete dehydration. The sudden decrease 
in the rate of temperature increment which occurs at a 
cube centre temperature of 82 deg. C. no doubt 
corresponds to the loss of physically-combined water 
when the surface temperature is at 100 deg. C. The 
other arrests at 110 and 145 deg. C. suggest the loss 
of chemically-combined water, and taking into con- 
sideration the thermal conductivity of the plaster, 
these temperatures agree reasonably well with the 
breakdown temperatures of 128 and 163 deg. C. for 
the dihydrate and hemihydrate respectively (vide 
Langes, “ Handbook of Chemistry ”). 

Other experiments carried out on cubes of various 
sizes show that when dried at 200 deg. C. the times 
required for complete dehydration are not in direct 
proportion to the sizes but follow a curve. The drying 
time for a 1-in. cube was 1} hours, whilst for a 4-in. 
cube the time was 13 hours. 

These tests were, of course, carried out under labora- 
tory conditions which are rarely attained in actual 
foundry practice, and the humidity of the stove atmo- 
sphere, as well as the actual temperature, will exert an 
influence on the time necessary to effect complete 
drying; however, in view of the results of these tests, 
the rather lengthy stoving which Mr. Potts found neces- 
sary is surprising, and may in fact have tended to 
cause some shrinkage of the mould, as was mentioned 
in the discussion.—Yours, etc., 

For Founpry SERVICES, LIMITED, 
HALL, 
Research & Development 
Dept. 
February 23, 1953. 





British Overseas Fairs Limited, 21, Tothill Street. 
London, S.W.1, have produced an attractive prospectus 
for the British Trade Fair, Baghdad, 1954. Concerns 
which have already signified their intention to be repre- 
sented include the Stanton Ironworks Company Limited, 
Tangyes Limited, Imperial Chemical Industries Limited, 
Nuffield-Austin Group, Yorkshire Copper Works 
Limited, the British Thomson-Houston Company 
Limited, and the General Electric Company Limited. 
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Forty Years Ago 


The issue of March, 1914, is more interesting from 
the trade point of view than from the technical, 
From amongst the pottinage printed, it is learnt that 
Professor Turner tried to establish a foundry technical 
association in 1893. The speakers at the Sheffield 
Branch dinner of the British Foundrymen’s Association 
were Dr. Percy Longmuir; the Lord Mayor, Mr. J. C. 
Ward; Dr. W. H. Hatfield; Dr. W. Ripper; Mr. H. F, 
Cope; the Town Clerk; Dr. T. Swinden; Mr. Harry 
Brearley; Mr. H. C. Else; and the President, Mr. Thos, 
H. Firth. That makes eleven speeches, but what a 
galaxy of metallurgical—if not oratorical—talent, 
There were announcements that British Helsby Cables 
were installing a foundry to supply themselves with 
the castings they needed; that W. & T. Avery and 
Henry Pooley & Son had been amalgamated; and that 
Mr. Georges Piccard, of Annecy, who had cast the 
large bell for the Sacré Cwur Cathedral, had died. 





Iron and Steel Institute 


A special meeting of the Iron and Steel Institute is 
being held in Sweden from June 7 to 18. It is divided 
into three sections:—({1) Gothenburg and Viisteros 
from June 7 to 10; (2) Stockholm, June 10 to 17 (and 
three alternative excursions from June 13 to 17 or 18). 
The technical sessions will be in Stockholm, where 
there is also to be staged a banquet and dance and a 
visit to the opera. 

Amongst the papers prepared for the Swedish 
meeting (but also for discussion at the annual general 
meeting of the Institute in London on May 26 and 27) 
are three by Mr. Morrogh of the British Cast Iron 
Research Association either alone or with his col- 
leagues, Mr. W. J. Williams and Mr. P. H. Tiitsch. 
Very full details of the meeting have now been 
despatched to members. 

The illustration, from a photograph taken recently, 
shows the skeleton of the new building to house 
the offices of the FOUNDRY TRADE JOURNAL. 
These are situate at 17 and 19, John Adam Street 
and 1, York Buildings, London, W.C.2, the 
corner site of “ Bessemer House” from which 
the JOURNAL was published for about ten years. 





A Correction.—We regret that in our account of 
the Annual Dinner of the Manchester and District 
Employers’ Association the name of the chairman Mr. 
Mortlock was misspelt. 
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Estimation and Influence of the Gaseous 


Elements in Cast Iron 
By L. W. L. Smith, B.Sc., B. B. Bach, B.Sc., A.R.I.C., and J. V. Dawson 


The differing behaviour of cast irons of apparently similar composition has often been attributed to the 
effects of gases in the iron. The formation of hot tears, inverse chill, variations in chilling tendency and 
differences in the annealability of malleable iron have all been attributed to variations in gas content. 
Due to the difficulty of determining the gaseous elements oxygen, hydrogen and nitrogen in the iron, 
figures are rarely available for the gas content when an anomaly occurs. Where analysis of the other fac- 
tors involved has not indicated the cause, it has fre quently been concluded that variation in one of the 
gaseous elements has occurred and is to blame. It is the object of this Paper to attempt to clarify the 
situation by reviewing work which indicates a correlation between the property of the iron and the gaseous 
elements. It is only in comparatively recent years that suitable apparatus and methods have become avail- 
able for the determination of the gas content. As aresult, the effects on the properties of cast iron have 
heen indirectly related to change of gas content by circumstantial evidence in much of the published work. 

Rarely are the results substantiated by figures for the gas content. 





Determination of Gas Content 


The most satisfactory method for the determina- 
tion of the gas content of cast iron is vacuum fusion 
in a graphite crucible. The three gaseous elements 
can thus be determined on one sample of iron. 
Oxygen may be present as various oxides which are 
reduced by the carbon of the crucible at the tem- 
perature of 1,650 deg. C. used. It is then deter- 
mined as carbon monoxide. Hydrogen is readily 
evolved and nitrides break down under these condi- 
tions to yield nitrogen. 

In the apparatus at the British Cast Iron Research 
Association’ a 20 g. cylindrical sample prepared 
from a chill casting is used and on the average 
yields a 1 to 2 ml. gas sample which then has to 
be analysed for the three gases carbon monoxide, 
hydrogen and nitrogen. 

An alternative method? is in use for nitrogen in- 
volving solution of the sample in the form of drill- 
ings, and subsequent distillation from an alkaline 
solution and determination of the ammonia formed. 
This method has the advantage of not requiring 
expensive apparatus such as vacuum fusion involves, 
although since the method is extremely sensitive 
to the presence of nitrogen containing compounds 
it is not suitable for use in a works laboratory unless 
a separate room can be provided. 

Alternative methods for hydrogen are also being 
developed, one involving vacuum extraction of the 
gas from the solid sample, under which conditions 
the proportion of carbon monoxide in the mixture 
is considerably reduced, leading to greater accuracy 
in the measurement of the hydrogen. A difficulty 
exists in sampling the metal for hydrogen deter- 
mination due to the ease with which it can be 
evolved. A chill-cast sample may not contain the 
same hydrogen content as the molten material due 
to loss on cooling. Since hydrogen may also dif- 
fuse through the sample and be lost during storage 
at room temperature little reliance is placed on 
the hydrogen results obtained at present. An im- 
‘Substantially as delivered to the Birmingham branch of the 


Institute of British Foundrymen. The Authors are on the staff 
of the British Cast Iron Research Association. 


proved sampling technique is required for hydrogen. 

These methods as normally used give only the 
total content of each gaseous element in the solid 
material, there being no attempt to determine for 
example in what oxide form the oxygen exists. 
One considerable difficulty involved in a further 
breakdown of the analysis to yield such information 
is the extremely small total amount of the gaseous 
elements present. The oxygen and nitrogen contents 
may each be 0.015 per cent. at the most in normal 
material but more usually 0.002 per cent. for oxy- 
gen and 0.005 per cent. for nitrogen. 

The form in which the element is present is im- 
portant. It is shown later that the addition of alu- 
minium results in the formation of aluminium 
nitride and the effects due to the presence of the 
nitrogen are removed. The determination of the 
total nitrogen content on the two samples does not 
indicate this change. 


Sampling Technique 

Using the vacuum fusion method, analysis of 
various types of samples cast from the same material 
showed that differences in gas content existed be- 
tween for example sand and chill-cast samples. The 
reproducibility between the chill-cast samples was 
also much better than on samples from sand-cast 
material. It was conceivable that the gas content 
of a casting would be affected by the rate of cool- 
ing, the slower rate in the sand mould allowing the 
escape of gas during solidification or even pick-up 
of gas from the atmosphere or mould material. 
Small chill-cast samples should give a better indi- 
cation of the gas content of the melt and this type 
of casting is now used exclusively for gas analysis 
at the B.C.I.R.A. The mould used consists of a 
graphite cylinder with three ;*% in. diameter x 14 in. 
holes served by a common head. The sample pro- 
duced is shown in Fig. 1. 
Reproducibility tests showed that with the parti- 
cular material used the oxygen content was 
16 + 3 x 10-* per cent. (or 16 + 3 parts per mil- 
lion), for hydrogen 1.5 + 0.7 x 10-* per cent. and 
for nitrogen 35 + 10 =x 10-* per cent. Analyses 











Fic. 1.—Chill casting used for preparation of 
samples for gas analysis. 


carried out over a long period suggest that at least 
for some materials, closer limits may be set. 


Field Tests 


To determine the variations in gas content exist- 
ing in commercial metal a number of foundries have 
been visited and chill samples taken from a variety 
of furnaces*. The materials sampled have shown a 
range for the oxygen content of 4 to 100 p.p.m. 
(100 p.p.m. = 0.01 per cent.), nitrogen 15 to 140 
p.p.m. and hydrogen 0.5 to 3 p.p.m. These figures 
apply of course to the chill-cast material and not to 
the castings produced by the foundries. 

Some general conclusions may be drawn from the 
results obtained so far. The highest oxygen and 
nitrogen contents have been found in cupola-melted 
material but such material will not necessarily have 
a high oxygen or nitrogen content. In this melting 
unit intimate contact between the metal and the 
blast may lead to this pick-up of gas. High oxygen 
and nitrogen contents appear to be obtained more 
easily with lower silicon and/or carbon contents. 
The use of a hot or cold blast does not appear to 
affect the gas contents of metal obtained from units 
melting irons of similar composition. 

Some variation may be expected in metal from 
the same melting unit from day to day and even 
during one day. At one plant samples taken on 
separate occasions gave figures for the oxygen con- 
tent of 15 to 32 p.p.m. and 5 to 9 p.p.m. and at 
another plant the oxygen decreased during a period 
ot four hours from 26 to 14 p.p.m. 

Having obtained an idea of the order of variation 
existing in commercial cast iron, the effects attri- 
buted to the presence of the gaseous elements will 
be considered. 

The use of the term “ oxidized iron” is wide- 
spread for the explanation of various anomalies 
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which occur in the ironfounding industry and sug- 
gests that the oxygen content of the metal is high. 
It has been claimed* that, oxidized iron has a higher 
freezing point resulting” in the metal having less 
fluidity or life; there may be an increase in internal 
shrinkage, amount of combined carbon present 
making the castings harder to machine, increase in 
cracks and hot tears, increase in chill and formation 
of gas holes and sub-surface porosity due to reac- 
tion of the oxygen with graphite and increased 
segregation due to the lower melting point of con- 
tained oxides. 


The properties of the iron may be affected in a 
manner not explained in terms of the excessive loss 
by oxidation of carbon, silicon and manganese 
during the melting. If the excess losses are made 
good before casting it is stated that the material 
still has not the desired properties. The graphiti- 
zation rate and the number and form of the nodules 
produced during the anneal of malleable iron has 
been related by Tilley® to the rate of oxidation of 
silicon during cupola melting. Excessive rates of 
oxidation seriously affected the annealability of the 
iron. This effect could not be corrected by the 
subsequent addition of ferro-silicon to bring the 
silicon to the level normal for the material, although 
an extra addition had the desired effect. 


Kleeman® has suggested that segregations of 
graphite, carbide and phosphide in castings are due 
to the high oxygen content of the material, and that 
the late freezing of iron oxide FeO may be the 
cause of inverse chill. The use of suitable deoxid- 
izers is said to remove these defects. 


Many references have been made to the effects 
of oxygen by inference as it is known that modifica- 
tions occur when a deoxidizer is added. Heine’ 
has shown that the time to complete graphitization 
during the anneal of malleable iron is reduced by 
the addition of deoxidizing elements such as alu- 
minium, titanium and: hydrogen. The addtion of a 
small amount of boron has a similar effect®. Care- 
fully controlled additions are required since amounts 
above those required for the deoxidization would 
affect the annealing according to the property of 
the added element. Excessive additions of boron 
for example would be detrimental to the annealed 
material due to formation of stable carbides, which 
would not be broken down during the anneal. 


The improvement in the annealability or other 
properties of the iron with the addition of the de- 
oxidizers may not however be due to the removal 
of harmful effects due to a higher oxygen content. 
Work at the B.C.I.R.A.° reported in the nitrogen 
section indicates that one of the effects of the addi- 
tion of aluminium is to neutralize the carbide stabi- 
lizing effects of nitrogen. This may well apply in 
the use of other deoxidizers which are also capable 
of forming stable nitrides. The use of hydrogen 


may of course introduce effects due to the presence 
of that gas in the cast iron. 


Direct attempts to determine the effects of oxygen 
on cast iron have been made by increasing the oxy- 
gen content of the melt by additions of oxide. 
Boegehold"® investigated the influence of additions 
of iron oxide to malleable iron and found that with 
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malleable-iron compositions an inoculating effect 
could occur in the ladle leading to the presence of 
primary graphite in the cast material. Further this 
material when annealed showed a variation in the 
distribution of the temper carbon nodules which in- 
dicated that with the larger additions of oxide a 
retarding of the anneal had probably occurred. No 
figures for the oxygen contents were available. 

The addition of iron oxide to malleable iron at 
the B.C.I.R.A.'' failed to show any effect on the 
annealability of the material although the oxygen 
content was raised from 15 p.p.m. to 110 p.p.m. 
during a series of increasing additions. The com- 
positions of this series, Melt 1, are given in Table I. 


TABLE I.—Composition of Melt I Series. 


Melt. Oo H N T.C. Si Mn | 8S | P 


No. | p.p.m.*) p.p.m.  p.p.m.) per per per per per 

cent. | cent. | cent. | cent. cent. 
1(a) 15 a 51 3.07 | 0.50 | 0.32 | 0.110 | 0.046 
1(b) 33 1.3 50 3.04 | 0.48 | 0.31 | 0.110 | 0.046 
1(c) 65 1.6 49 3.03 | 0.47 | 0.31 | 0.108 | 0.046 
1(d) 110 1.6 52 3.03 | 0.44 | 0.29 | 0.108 | 0.048 


5 In all Tables, p.p.m. parts per million,100 p.p.m. = 0.01 per cent 


These materials when commercially annealed failed 
to show any effect on the temper carbon distribution 
due to the additions of the oxide. Micro-structures 
of annealed samples I(a) and 1(d) are shown in 
Figs 2 and 3. In addition dilatometer tests were 
carried out on samples from this series and also 
failed to show any difference in the annealability 
of the iron. The dilatometer’? indicates the pro- 
gress of the graphitization of the iron when 
measured by the expansion of a sample at constant 
temperature, as during the first stage the temper 
carbon nodules are formed and during the second 
stage they are further built upon by the breakdown 
of pearlite. Completion of the anneal is shown by 
the point at which no further expansion occurs. 


Fic. 2.—Annealed tensile bar 1(a); oxygen 15 p.p.m.; 
etched in 5 per cent. Nital; x60. 
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Fic. 3.—Annealed 
p.p.m.; etched in 5 per cent. Nital; x 60. 


tensile bar \(d); oxygen 110 


This anneal is usually carried out in an inert argon 
atmosphere although other gases may be employed. 
The expansion-time curves are shown in Fig. 4. 

In view of this work it does not seem likely there- 
fore that modification in the properties of the iron 
occurs on the addition of a deoxidizer due to the 
combination with oxygen and possible removal of 
oxygen from the melt in the form of a stable oxide. 
However the deoxidizer itself might influence the 
property of the iron in the small amounts which 
might be present in the charge. Oxidation of the 
deoxidizing element during the melting process 
would then affect the properties of the cast material 
depending upon the severity of the oxidation. The 
effect on the iron would not then be due to the 
presence of a higher oxygen content in the iron, but 
to the removal of the deoxidizing element by the 
oxidation. Subsequent additions of a deoxidizer 
would have an effect on the properties dependent 
upon the amount added in excess of that required 
to deoxidize the iron. The same addition of a 
deoxidizer to two materials having different oxygen 
contents would not give products having similar 
properties. In a badly oxidized material the addi- 
tion might be insufficient to allow the presence of 
the free element after combination with the oxy- 
gen present. With material which has not been 
excessively oxidized during the melting process the 
amount of available deoxidizer present may be 
sufficient to deal with the oxygen present in the 
iron. The further addition would be available for 
modification of the properties of the iron. 

Increasing the oxygen content of a malleable iron 
melt containing 0.01 per cent aluminium at the 
B.C.I.R.A."' has demonstrated the modification that 
may occur in an oxidized iron. The oxygen addi- 
tions were made in the ladle and the metal cast 
immediately so that in this experiment the alumin- 
ium content remained virtually constant whilst 
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Fic. 4.—Dilatometer curves; oxygen in malleable 
iron (melt 1). 


the oxygen content increased. The compositions of 
this series, Melt 2, are given in Table II. During 
normal melting practice, oxidation of an iron con- 
taining aluminium would result in the loss of some 
aluminium oxide by flotation so that the aluminium 
content would decrease in the cast material. 

Dilatometer tests on this series showed that the 
untreated material with an oxygen content of 
10 p.p.m. required about 17 hours and 40 hours 
respectively for completion of the first and second 
stage anneals. Addition of the 0.01 per cent. alu- 
minium resulted in a halving of these times and 
subsequent additions of oxygen up to 40 p.p.m. gave 
similar material. When the oxygen content was 
increased to 70 p.p.m. the times of anneal were the 
same as for the untreated material, showing that 
the aluminium had been completely neutralized. 
The expansion-time curves are shown in Fig. 5. 
Microstructures of the annealed dilatometer 
samples 2(b) and 2(f) are shown in Figs. 6 and 7. 
Samples 2(c) and 2(d) had structures similar to 2(b) 
while samples 2(a) and 2(e) were similar to 2(f). 

Data are not yet available for malleable irons con- 
taining other deoxidizers but since in general these 
are graphitizers a similar effect on the annealability 
would be expected. 

It has been suggested that variations in the depth 
of chill produced during the manufacture of chill 
rolls might be due to changes in the oxygen content 
of the metal. An increase in the depth of chill of 
test blocks was obtained by Boegehold"® by the addi- 
tion of iron oxide to the melt prior to casting. A 
carbide stabilizing effect due to additions of iron 
oxide was also reported by Lange and Heine**. In 
this case mill scale (predominantly Fe,O,) was used 
and the effect was found to be most pronounced 
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when additions were made to the superheated metal, 
No effect on the depth of chill was found at the 
B.C.I.R.A. by Williams’ using iron oxide (Fe,0,) 
additions on a composition of lower carbon equiva- 
lent although increases in the oxygen content from 
10 to 80 p.p.m. were obtained. 


TABLE III.—Composition of Melt I11 Series. 


Melt 0) H N 


T.C. Si Mn 8 P 
No. | p.p.m. | p.p.m.  p.p.m. 
| 


per per per per | per 
cent. cent. | cent. cent. cent. 


10 0. 0.70 | 0.43 | 0.054 | 0.041 
} 15 0. ‘: 0.74 .45 | 0.053 | 0.041 
| 2 | 2. 9 | 3.56 | 0.67 | 0.42 | 0.055 | 0.041 
| oo | 12 1 P 0.65 42 | 0.052 | 0.043 
1. 4 
| ai 


0.59 | 0.40 | 0.053 | 0.039 
0.64 .44 | 0.052 0.037 

Chill block fractures obtained from a series, Melt 
3, in which the oxygen content was raised from 
10 to 90 p.p.m., are shown in Fig. 8 and the compo- 
sitions in Table III. The initial presence in the melt 
of a deoxidizer might again be expected to modify 
the properties of the iron depending upon the degree 
of oxidation during the melting process. 

Evans’* in a study of the factors influencing the 
fluidity of molten iron found that with metal pro- 
duced under oxidizing conditions although a lower 
fluidity resulted this could be accounted for by the 
lower pouring temperature or change in composition 
associated with the oxidation. The material had 
the general appearance of oxidized metal. 

Apart from the direct introduction of oxygen by 
oxidation of the constituents during the melting pro- 
cess, other sources are available. Rusty scrap or 
pig iron will provide both oxygen and hydrogen as 


3(a) 


Fic. 5.—Dilatometer curves; oxygen in the precence 
of aluminium (melt 2). 
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Si Mn 


Al 
percent. | percent.. 


Ss y. 
er cent. er cent. er cent. 
P 





0.56 = | ; 0.104 
0.58 a 0.107 
0.5% | .e 0.107 
0. 38 0.109 a 
0.52 | 33 | 0.108 0.060 | 
0. | | 0.108 0.064 


| 
| ' | 


0.067 
0.058 
0.058 


N.D.* 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 





* N.D. = not detected. 
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Fic. 6.—Annealed dilatometer sample 2(b); oxygen 


15 p.p.m.; aluminium added 0.01 per cent.; etched 
in 5 per cent. Nital; x60. 
will moisture introduced with the air blast. The 


efficiency of contact between the melt and either 
the air or moisture will determine the extent to 
which oxygen is introduced into the metal. Cupola 
melting will obviously provide intimate contact 
between the metal and the air blast and it has 
already been indicated that high oxygen contents 
can be obtained on these materials. 

More generally the metal will be protected in the 
molten state by the slag layer. The oxygen and 
moisture of the air blast will not then have a direct 
effect on the introduction of oxygen nto the melt 
if a continuous layer of slag is preserved. The 
proportion of malleable castings requiring re-anneal 
has been related by Vennerholm and Bogart’® to 
the FeO content of the slag. A high FeO content 
(requiring 100 per cent. recycled castings) might be 
expected to be related to a high oxygen content in 
the metal. It has also been suggested however 
that the FeO content will influence the introduction 
of hydrogen into the melt by control of the H.O/H. 
ratio. 


Effects of Hydrogen 


A carbide stabilizing influence has long been attri- 
buted to hydrogen and its ability to produce blow- 
holes is well known. Bastien’’ has recently made 
a useful review of hydrogen in cast irons. In order 
to study these and other effects, cast iron melts 
have been treated in a number of ways to increase 
the hydrogen content, and the effects produced have 
then been related to the hydrogen content in terms 
of the severity of the treatment. The hydrogen 
content has been increased by bubbling the gas 
through the melt and the effects produced have 
then been related to the duration of the treatment. 
This method has quite frequently been used either 
with the hydrogen gas alone or in the presence of 
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a carrier. Steam and ammonia have also been used 
as sources of hydrogen, to be passed through the 
melt. 

Conversely, attempts have been made to reduce 
the hydrogen content by melting in vacuo, heat- 
treatment below the melting point or by flushing 
the hydrogen out with an inert gas such as nitrogen 
or carbon dioxide. Frequently the treatment to 
introduce hydrogen has been followed by treatment 
to reduce it again, showing for example that a car- 
bide stabilizing effect caused by the increase in 
hydrogen may be removed when the hydrogen con- 
tent is reduced again. 

Boyles'* has used more reproducible methods by 
treating the material in an atmosphere of hydrogen 
at a known pressure. Under his conditions equili- 
brium would be obtained and any effects produced 
could be related to the pressure of hydrogen as a 
measure of the gas content. 

Work using these methods has clearly shown that 
hydrogen exerts an influence on the tendency of the 
iron to retain cementite during solidification 
although all the results have not been entirely in 
support of this idea. It has been suggested by 
Boyles and also Schneble and Chipman’’ that the 
effect of hydrogen may not be direct but indirect 
through its action on the oxygen or carbon monox- 
ide present in the melt. 

Hydrogen has been shown also to exert a carbide 
stabilizing influence in the solid iron. Schwartz 
et al.*’ have shown that the graphitization of black- 
heart malleable iron is retarded by an increased 
hydrogen content in the melt although the hydrogen 
content is reduced during the heat treatment. 
Figures for the hydrogen content of the materials 
have been given in this case but they tend to be 
much higher than the normal level indicated by the 
Authors’ field tests. 


Fic. 7.—Annealed dilatometer sample 2(f); oxygen 
108 p.p.m.; aluminium added 0.01 per cent.; 
x 60. 


etched in 4 per cent. Picral; 
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Fic. 8.—Chill-block fractures from melt 3; oxygen 
10 to 90 p.p.m. 


The undesirable influence of hydrogen in the 
annealing atmosphere (which would influence the 
hydrogen content of the material) has also been 
shown by Schwartz. Dilatometer tests by Palmer?’ 
in hydrogen rich atmospheres have also shown 
hydrogen to have a retarding influence on the 
anneal. 

Zapfie & Sims** showed the formation of porosity 
by hydrogen by bubbling hydrogen through iron 
melts. This porosity was readily removed by a re- 
duction of the hydrogen content again by flushing 
the metal with nitrogen. It can readily be seen 
why hydrogen should cause the formation of blow- 
holes when the reduction in solubility of hydrogen 
at the freezing point of the iron is considered. This 
involves a reduction from about 30 p.p.m. to 
7 p.p.m. in the case of pure iron and although a 
similar reduction in solubility occurs with the other 
gases it is much more likely that stable nitrides and 
oxides are present to reduce the free gas content of 
the iron. Also hydrogen is able to diffuse fairly 
readily through the semi-liquid iron, so that if a 
temporary reduction in pressure occurs in the cast- 
ing, hydrogen would tend to diffuse to that point 
to form a permanent cavity. 

Since hydrogen-containing materials are inevit- 
ably involved during the melting and casting pro- 
cesses, hydrogen is readily available for introduction 
into the iron. The fuel itself for example, must be 
a source of hydrogen and a plentiful supply of 
hydrogen is introduced if rusty scrap or pig iron 
is used. Again, the air blast will contain a consider- 
able quantity of water vapour when the volume of 
the blast is considered. However, since hydrogen 
does not form stable hydrides particularly at the 
temperatures involved the actual introduction of 
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hydrogen from these sources may not be very great, 
and the gas may readily be lost again on cooling due 
to its ease of diffusion. 

Hydrogen introduced at a later stage may be of 
more importance where insufficient time is allowed 
for the diffusion of the gas before the metal is cast 
and solidifying. An obvious source of hydrogen 
during these later stages is moisture present in new 
or insufficiently dried ladles with perhaps a patched 
lining inadequately dried, moisture in tapping 


spouts, stoppers, gates, etc., and of course finally in 
the sand mould itself. 

Cowan”* has attempted to relate the chilling tend- 
ency of the iron to the moisture content of the 
blast in cupola melting. He shows that a decrease 
occurs in the carbon and silicon contents of the iron 
while the combined carbon increases as the moisture 
content of the air increases. A corresponding re- 
tardation in the anneal of malleable iron due to the 
presumed increase in hydrogen content of the metal 
is also shown. 

The introduction of hydrogen from water vapour 
has in general been associated with an increase in 
the oxygen content of the material produced. The 
analysis of pig irons by Hurst and Riley”* has 
shown that this direct variation frequently exists. 
Zednik** has also pointed out this relationship. 
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(To be continued) 
STEEL PRODUCTION in Italy in 1953 amounted to 


3,490,000 tons, compared with 3,535,000 tons in 1952, 
representing a decline of 1.3 per cent. 





Sec 


Cou 
this 
18-!] 
bee! 
enc 


enc 
ae 


ee ee ee er a ee ie 











MARCH 4, 1954 


Second Conference on Simplifying 
Foundry Operations 


A second British Cast Iron Research Association and 
Council of Ironfoundry Associations conference on 
this theme was held at Ashorne Hill on February 
18-19, in order to accommodate members who had 
been disappointed on the occasion of the first confer- 
ence in November, 1953. 

The total number of registrations for the confer- 
ence exceeded 120, and this number was further in- 
creased on the second day by the attendance of about 
20 students from the National Foundry College. The 
shorter period of time available on this occasion re- 
quired some compression and abbreviation in the 
programme, but most people who had been present at 
both conferences agreed that the present one was quite 
as successful as the first. 

In the absence of Mr. F. Scopes (the president of the 
B.C.I.R.A.), Mr. J. J. Sheehan (chairman of B.C.I.R.A. 
council) welcomed visitors at the opening session. Mr. 
Winston Rodgers, of the Department of Scientific and 
Industrial Research, outlined the main principles of 
work simplification. Mr. F. Gaiger, John Harper & 
Company, Limited, followed with a paper on process 
charts, and showed how these could be applied with 
advantage to processes, operators and machines. Mr. 
J. Hunter, B.C.LR.A., presented some interesting data 
(incorporating some _ supplementary figures obtained 
since the earlier conference) analysing output, labour, 
and production césts, based on figures obtained from 
foundries visited by the Operational Research Team. 
Mr. F. C. Pearce, British Piston Ring Company, 
Limited, illustrated two simple means of reducing 
grinding and fettling by modifications to ingates and 
core prints. 

On the second day, Mr. G. W. Nicholls, Modern 
Foundries, Limited, presented a general survey of the 
mechanical aids available in the foundry covering the 
entire range of simple and detailed mechanization, 
accompanied by a pictorial description. Mr. A 
Timmins, B.C.I.R.A., presented some practical ex- 
amples of simplifying and rationalizing foundry opera- 
tions. Mr. F. H. Meyer, of the Methods Engineering 
Council, Pittsburgh, U.S.A., outlined the elements of 
methods/time/measurement (MTM) and gave illustra- 
tions of the application of methods engineering in a 
large Swedish foundry. Mr. J. J. Sheehan offered a 
simple solution to overcome mould hardness in pro- 
ducing a particular type of brake drum. By fitting a 
reducing valve on the air pipe to the moulding 
machine, the air pressure was lowered, the mould 
hardness reduced, and the scrap on this particular job 
reduced from 6 to 10 per cent. to 0.4 per cent. Mr. 
D. Greensmith, of Boots Pure Drug Company, Limited, 
demonstrated in simple and general terms the purpose 
and method of simplifying operations, based on a 
series of basic questions. He illustrated his analysis 
of the principles of motion economy with a short film, 
and emphasized that, fundamentally, work simplifica- 
tion required a freshness in mental approach, a spirit 
of enquiry, and a willingness to use new methods. 

The conference concluded with a practical core- 
making exercise, made possible by the kind co-opera- 
tion of Mr. J. J. Sheehan. Visitors were divided into 
two groups under Mr. Winston Rodgers and Mr. D. 
Greensmith. A core-maker was allotted to each group, 
and members were asked to criticize the operation, the 
movements involved and the work-site, and to suggest 
improvements. Each group then reported back to the 
main assembly. Chairmanship of the conference was 
shared by Mr. S. H. Russell, Mr. J. J. Sheehan and 
Dr. J. G. Pearce. 
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Company News 


ALUMINIUM CASTINGS COMPANY, LIMITED—The com- 
pany has now completed the purchase of the issued 
share capital of Draftex, Limited, manufacturers of 
aircraft, motor-car, and industrial sealing devices. The 
purchase price has been satisfied by the issue of 150,000 
preferred ordinary shares of 10s. each and 16,200 6 per 
cent. redeemable cumulative preference shares of £1 
each, all credited as fully paid, and the sum of £5,700 
in cash. 

R. A. ListER & Company, LIMITED, agricultural, elec- 
trical, and general engineers and ironfounders, of 
Dursley (Glos}—With a recommended final dividend of 
9} per cent., the company is raising the dividend from 
9 per cent. to 12 per cent., less tax, on the £2,600,000 
ordinary capital for the year to September 30, 1953. 
Subject to audit, the group net profit attributable to the 
parent company is £219,154, compared with £274,936 
in the previous year. 

Davip BROWN CORPORATION, LIMITED—A decrease 
of £207,213 to £520,520 in group net profit is shown 
in the preliminary figures. The figures (subject to final 
audit) were struck after all charges, including taxation 
of £803,741, against £1,025,820 for 1952. The whole 
of the group profit is attributable to members of the 
holding company. As before, it is not proposed to 
pay any dividend on the ordinary shares. The 
accounts are being posted during this week. 

MONSANTO CHEMICALS, LIMITED—Considerable im- 
provement over 1952 was shown in the year ended 
December 31, 1953: turnover of the parent company 
increased by 9 per cent., reaching the record level of 
£10,852,854, compared with £9,954,289. Group results, 
subject to completion of audit, show, a consolidated 
trading profit of £2,354,084 (£1,476,400), and a con- 
solidated net profit of £750,059 (£275,108). The direc- 
tors have declared a second interim dividend on the 
£2,700,000 ordinary stock of 134 per cent., less tax, 
making 20 per cent. for the year. This compares with 
184 per cent. for 1952, when the final dividend was 
11% per cent. 





Are Goggles Effeminate ? 


Falkirk moulders do not like wearing protective 
goggles at their work because they think it is 
effeminate to do so, was the view expressed by Mr. 
W. F. Shanks Denny, at a meeting of Stirlingshire 
Accident Prevention Committee at Stirling last month. 
Mr. G. McLaren, county convener, who raised the 
question of moulders wearing protective goggles, was 
told by Miss M. Brand, H.M. Inspector of Factories, 
that she had never seen so many goggles of all types, 
colours and shapes in all her life as she saw in the 
firms which she had visited in the Falkirk and Bonny- 
bridge areas. 

There was still a large number, however, who con- 
tended that no matter whatever type of goggles were 
provided they were not suitable. There was evidence 
that about 60 per cent. of the moulders were wearing 
goggles, but she had seen others at the metal casting 
time who were not wearing them, and when she inquired 
the reason she was told that it was more dangerous to 
wear them then. “ We are trying to get goggles which 
will not dim up, and this is being effected by using 
the “ anti-dim ” material which was used by the A.R.P. 
during the war,” said Miss Brand. 


Mr. JaMes A. W. GatLoway retired recently as 
deputy manager of Harland & Wolff, Limited, at 
Bootle. He joined the company shortly after the first 
world war. 
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Head, Wrightson’s Sales 
Conference 


Sellers’ markets are fading out in all parts of the 
world, and mere availability, even when the goods are 
of the finest quality, is not sufficient to effect a sale. 
In every sphere of industry and commerce, manufac- 
turing ability and technical skill need to be backed by 
the most energetic sales efforts. This was the note 
which permeated the five-day sales conference of Head, 
Wrightson & Company, Limited, of Thornaby-on-Tees, 
last month. It was emphasized, too, that in order to 
meet foreign competition it was essential to keep down 
costs. 

Since its foundation nearly 100 years ago, Head, 
Wrightson & Company has constantly extended its 
activities in the engineering world and Sir John 
Wrightson, vice-chairman and deputy managing direc- 
tor, told the conference, which included European as 
well as United Kingdom representatives, something of 
what has been accomplished by the firm. The com- 
pany had always played an important part in the 
supply of engineering equipment to the export market 
and it was difficult to find a country in the world to 
which it had not shipped some of its products, said Sir 
John. In South Africa the firm now had an integrated 
engineering works employing 1,000 workpeople which 
was complementary to efforts at home. A company 
had been registered in New South Wales, an office had 
been opened in Toronto, and a vigorous sales cam- 
paign started in India. Head, Wrightson Processes, 
Limited, in London, which had only been in existence 
since the war, had already designed and built plants 
in Holland, Belgium, South Africa, Australia, Borneo, 
Curacao, and Sumatra. 

Sir John said that at home the rehabilitation of the 
iron and steel industry had meant a great deal to his 
company and in particular to the McKee Iron and 
Steel Division, which was engaged on the second stage 
of the blast-furnace plant of John Summers & Sons. 

On Tees-side, the firm was pushing on with the 
concentration of its dropforging activities at Seaton 
Carew and of its iron foundries at Egglescliffe. When 
these programmes and the modernization of the elec- 
tric steel foundry were complete, the company would 
be in a better position to meet the Continental com- 
petition that could be expected. 

Sir John acknowledged that there were signs of a 
change to a buyers’ market and he did not under- 
estimate the threat of German and Japanese com- 
petition, but, providing costs of production did not 
rise, he was confident that the company would be able 
to maintain its position in the future. 

The question of costs was stressed also by Mr. 
N. C. Lake, a director and general manager of the 
Head, Wrightson Machine Company, who said that 
the immediate prospects of the Head, Wrightson group 
were good, for they could see full employment for 18 
months to two years ahead. But they were concerned 
about the longer-term view and the emphasis was on 
getting costs down, improving efficiency, and meeting 
the first request of the customer overseas—that the 
price was right. 





THE 80,000-KVA TRANSFORMER to be installed on 
the Folsom Dam hydro-electric project in California 
has been completed at the Stafford works of the 
English Electric Company, Limited, and started on the 
first stage of its journey last week. The $302,912 
contract was won in April, 1952; the company was the 
lowest bidder and the only one to promise delivery in 
the specified time of two years. 





MARCH 4, 1954 


British Relations with European 
Community 


Commenting on the proposals of the High Authority 
that British association with the European Coal aad 
Steel Community should become more intimate, Sir 
Ellis Hunter, chairman of Dorman, Long & Company, 
Limited, and former president of the British Iron and 
Steel Federation, says that in the long run, whether 
or not Britain does become an associate of the com- 
munity, the relations of the British steel industry with 
those of the Continent will inevitably be determined 
by relative costs, in which Britain at present has a 
real and considerable advantage. 

Writing in the National Provincial Bank Review, 
Sir Ellis says that Britain’s price advantage, which has 
been enjoyed by the U.K. consumer ever since the war, 
is largely attributable to the higher productivity re- 
sulting from the large investment in new plant and 
equipment in recent years. There is no reason, he 
declares, to suppose that the competitive ability of the 
British steel industry vis-d-vis that of the community 
should in any way deteriorate in the years to come. 
The British steel industry has no cause to fear normal 
competition from the Continent. 

Between the wars, it experienced abnormal compe- 
tition, for Continental producers exported to this 
country below cost. It was to cope with this abnormal 
competition that the techniques of the tariff and the 
quota were adopted in the case of steel. 

“In the ordinary run of things,” Sir Ellis says, “ the 
steel industry would not require resort to protective 
devices. It is, however, entitled to expect some safe- 
guard against a repetition of the inter-war conditions, 
no matter whether this country remains apart from 
the Schuman Community or moves into some kind of 
association with it.” 





Inventions Bill Protest 


A letter protesting against the powers sought in 
the Inventions and Designs (Crown Use) Bill, which 
provides for the use by the Crown of inventions and 
the disclosure of industrial information required by 
the Crown for defence purposes, has been sent to Mr. 
Duncan Sandys, Minister of Supply, by the Engineering 
Industries Association. The letter stated that the Bill 
was far too drastic for peacetime conditions. Defence 
Regulations required modification rather than extension. 

The association, in a statement, said that there 
appeared to be no Parliamentary or other control over 
the issuing of directives for the disclosure of informa- 
tion to any person in any country. Moreover, the 
definition of invention and design was very wide and 
appeared to include all processes in manufacture. It 
would appear that under the Bill a British company 
might be forced to disclose information which it had 
obtained or purchased from a foreign company and 
the British company might thus be in danger of being 
sued for wrongful disclosure. The main practical objec- 
tion to the Bill lay in the fact that the Government 
might enforce a disclosure of trade secrets to a 
competitor. 





Contracts for the provision and erection of the 
masts for B.B.C. television transmitting aerials in the 
Isle of Wight, at Newcastle-upon-Tyne, and in south 
Devon, have been secured by British Insulated Callen- 
der’s Construction Company, Limited. Similar con- 


tracts for masts in Northern Ireland and Scotland have 


been received by J. L. Eve Construction Company, 
Limited. 





MA 


lines 
poli 
han 
tion 
the 
exp 
turt 
ret 
in « 





ee i i 


oa. .” 


cv oe —” * _ — 2 @D Gee Gg 2 


7" 


— oe 


32 ea CC 


SCO OO OE EET OOO ee 





MARCH 4, 1954 


FOUNDRY TRADE JOURNAL 241 


Approach to Foundry Mechanical 
Handling’ 


By C. M. G. Wallwork 
(Continued from page 212) 


IMPLEMENTATION 


First year’s budget and plan.—Thus, having out- 
lined the long-term proposals and settled the general 
policy of development in regard to improved 
handling, one can now pick out from the informa- 
tion derived from the analysis, as shown in Fig. 5, 
the operations which, within the budget of capital 
expenditure, are going to give the greatest cash re- 
turn, and starting with the item showing most 
return, devote all energy to the job of preparing 
in detail the revised methods. Here again the same 
approach is used that was found so valuable in the 
assessment of the overall picture. Observe and 
record in great detail everything that happens now, 
make up a large-scale drawing of the section or 
department involved, draw up a process flow chart 
and a cost analysis sheet. At this stage it seems 
germane to refer to the notes made during the pre- 
liminary survey to make sure that no important line 
of improvement has slipped from memory. 

Models and Plans-—Having roughed out the pro- 
posed scheme in sketch form, it is of considerable 
help to prepare a rough three-dimensional model 
of the department with scale models of the equip- 
ment it is proposed to use. In this connection the 
Author has used Meccano with considerable 
success, although a two-dimensional plan with stiff 
movable templates for the machines and equip- 
ment is often sufficient. Either of these means 
facilitates the essential matter of getting construc- 
tive criticisms from colleagues working in the de- 
partment in question and to foster the spirit of 
participation among those who are going to be 
concerned with the operation of any equipment 
installed. 

Effect on other departments.—Having held dis- 
cussions and consulted with all who are likely to 
be affected by any proposed changes, the effect of 
these alterations on working conditions, quality, 
spread of costs, the balance of work in other de- 
partments, personnel and the long-term plans, must 
be considered very carefully. Taking the last point 
first, it must be made certain that any re-arrange- 
ment of equipment will fit in with the final best 
layout and will not involve periodic and expensive 
“removals ”’. 

Next, suitable alternative employment within the 
organization for the labour that is to be displaced 
must be arranged, for this may involve overloading 
other departments with labour until the natural 
labour turnover enables one to work back to the 





*Paper read before the Birmingham branch of the Institute 
of British Foundrymen. 


desired labour budget. The new equipment must 
never be over manned—in the early stages, whilst 


‘Operatives are under training, it may often appear 


that more men on the job are needed, this should 
be strenuously resisted until the management is 
Satisfied that it has adopted the best operating 
methods and that all operators are familiar with 
the job and working at full performance. It must 
be ascertained by improvements in the depart- 
ment that the production balance of the foundry as 
a whole is not upset and bottlenecks caused in the 
adjacent departments. The spread of overheads 
charges, if this is affected, must be adjusted, and 
it must be insisted that whatever is done has no 
detrimental effect on casting quality and that the 
layout is arranged to promote safety, good lighting, 
ventilation and generally improved working 
conditions. 

At this point should be emphasized the im- 
portance of consultation from top to bottom 
throughout the investigations and the formulation 
of plans. First, there is a considerable amount of 
inherent “know how” among the staff and 
operators in the foundries—unless one is very ex- 
ceptional one cannot unaided hit on the best solu- 
tion to every problem every time, therefore all the 
advice that is available must be made use of. 
Secondly, the foundry industry, through the 
Institute, has developed a wonderful spirit of co- 
Operation, and members can benefit immensely by 
interchange of visits and ideas with friends in the 
industry—this is probably one of the most stimu- 
lating joys of being a member of the foundry 
industry and, it is certain, yields immense benefit to 
the industry as a whole. 

Thirdly, if a concern is going to obtain the maxi- 
mum benefit from any new equipment installed, it 
must operate this equipment efficiently and enthusi- 
astically. This involves selling the idea to all who 
are going to be concerned with its operation, and 
if the feeling can be fostered that changes like this 
are not just imposed from above because they are 
rather vaguely a “good thing”, but that these 
changes have been carefully thought out, all con- 
cerned have expressed their views in their improve- 
ment and set up, and that benefits can be shown 
both to the firm and to all who operate the new 
equipment, either in improved wages, better condi- 
tions, lighter loads to lift, lower cost, etc., then the 
foundry will reap an increased reward for the efforts 
that have gone into the planning. 

Alterations Having covered all these points of 
consultation, and having received the Board’s 
approval of the detailed scheme for the section or 





242 FOUNDRY TRADE JOURNAL 


Approach to Foundry Mechanical Handling 


department concerned, the management can set 
about ordering the equipment and arranging for its 
installation, together with the movement of any ex- 
isting plant that may be necessary. ‘When ordering 
new equipment it is essential to draw up a base 
specification of what is required in order that the 
firms to whom enquiries are sent may all quote on 
the same basis and so that when a decision is made 
where to place the orders one is comparing like 
with like. This does not in any way preclude the 
supplier from putting forward alternative sugges- 
tions, additions or improvements that he may think 
will be beneficial, and so long as these are all 
covered in a supplementary price the purchaser will 
be able to compare all the quotations against the 
base specification. 

This specification should cover such points as 
type of material to be moved, rate of movement, 
distance and height to be moved, continuous or 
intermittent use, operating hours per year, electrical 
power supply available, etc., and at the same time 
the buyer should call for definite performance 
figures for the equipment, and guidance on the 
likely maintenance and replacement requirements. 
In this connection an estimated annual running cost 
figure spread over, say, 10 years can be requested. 
Moreover, the quotations must include drawings and 
a maintenance schedule. Having received all these 
quotations, a careful examination should be made 
and, if possible, an arrangement with the manufac- 
turer to see examples working under similar con- 
ditions. Personal judgment, backed up by other 
people’s experience, must then be made, to order 
the equipment which will perform the operation 
required adequately, and of a type likely to give 
the lowest cost in maintenance, machine lost time 
and upkeep costs. A further point which will help 
in the long term to ease maintenance problems will 
be to standardize on a range of electric motors, 
ball and roller bearings, conveyor idlers, bolt 
widths, etc., and it may well be possible, when buy- 
ing new equipment, to specify certain of these 
factors. 

For simple re-organization involving only one or 
two pieces of equipment, it is easy enough to 
arrange that these will be delivered and paid for 
at the time at which they will be required, but in 
the case of more elaborate schemes it is necessary 
to cafry out very careful phasing of the deliveries 
of the various pieces of equipment so that there 
is no valuable plant lying about unused for long 
periods, taking up what may be valuable storage 
space and representing unnecessarily locked-up 
capital. Having ordered the equipment, manage- 
ment must then make arrangements to prepare the 
site and, if necessary, to make alternative arrange- 
ments for any production which may be carried 
out there at the moment. If the foundry is very 
limited by floor space it may be necessary to 
lay on temporary shift working or to make special 
arrangements for preparation of the site and instal- 
lation of the new plant to be done at a holiday 
period or during week ends. 
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The erection and installation of the new equip- 
ment should be supervised and checked at every 
stage, and this is a suitable opportunity to bring in 
the firm’s maintenance men so that they can spend 
some time acquainting themselves with the details of 
the new plant and getting valuable tips about its 
maintenance. When the erection is completed 
acceptance tests should be carried out and other 
careful checks made that the performance is in 
accordance with specification. A detailed record 
of these tests should be kept for future reference 
and at this time one should be able to make a 
preliminary assessment of the piecework prices or 
standard times which will be set for the labour 
operating the equipment. 

Generally speaking, when manning new equip- 
ment, it is found that it is best to have a trial period 
of a month during which the operators are paid a 
fixed weekly rate, equivalent to a figure slightly 
below the average piecework rates, which have been 
previously earned. During this month’s trial period 
minor modifications to the equipment and to work- 
ing methods can be tried and operators can be 
trained in the best methods of working. Toward 
the end of this period it will be possible to measure 
work standards or assess piecework values, as the 
case may be, and to hold a meeting with all the 
operators involved so that any ideas which they 
may have about its operation or the arrangements 
can be voiced and any misunderstandings brought 
to light. At the end of the trial period work 
standards or piecework prices should be issued and 
close supervision of the equipment and operators 
should take place, in order that the highest per- 
formance be achieved as quickly as possible and so 
that difficulties arising out of this increased per- 
formance over the performance during the trial 
period, can be seen and rectified immediately. 

Finally when the plant has been running a week 
or so and full performance has been achieved de- 
tailed costs must be taken to compare with the 
original estimates. These costs will then, of course, 
be reviewed annually as experience on maintenance 
and repair costs is gained. 


EXAMPLE 


An example will now be given of the sort of cost 
reduction which can be predicted and which is 
shown up fairly accurately by the method of initial 
appraisal as shown in Table V (page 208, JouRNAL, 
February 25) and which guides one to the first points 
for detailed investigation. As an example the mould- 
ing section may be taken as this normally carries 
the greatest single element of cost and is, therefore, 
the point at which the greatest effect in overall cost 
reduction can be usually achieved. 

The problem—a purely hypothetical one—is to 
produce 50 tons per week of castings, averaging 
10 Ib. per moulding box. At the moment these are 
being produced in a large shop on hand operated 
moulding machines by moulders who carry out 
the following operations:—prepare their backing 
sand, fetch their facing sand, produce moulds, fetch 
metal and cast, knock out the castings, barrow 
these to the fettling shop and get up their sand. 
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Under these conditions it will be assumed that they 
are producing 50 complete boxes per man per day, 
with a percentage of scrap of 5 per cent, so that 
each man in a week produces a little over one ton 
of castings and for a production of 50 tons per 
week about 48 moulders and two labourers are 
require. They prepare the facing sand at a mill 
adjacent to the shop and various ancillary duties 
such as clearing up, fettling patterns, etc. As is 
well known, with this method of production a con- 
siderable amount of floor area is required and it 
will be assumed that the weekly cost is approxi- 
mately £500 in labour, and overheads at 50 per cent. 
say £250, giving an all-in figure of £750 per week 
or £15 per ton of good castings. 

A study of an alternative method of producing 
this tonnage of castings by the addition of consider- 
able mechanization will show what effect this will 
have on costs. It should be possible to instal fully 
mechanized moulding plant in about one quarter of 
the area taken up by the previous moulders. This 
plant would comprise a complete sand handling and 
treatment section delivering prepared sand to hop- 
pers over the moulding machines. The existing 
machines would be replaced by semi-automatic 
units, enabling each of the five machine operators 
to produce 60 or more complete moulds per hour. 
Snap flasks will be substituted for moulding boxes 
and although these may have to be slightly larger 
in volume than the boxes they have replaced, as 
all the sand is being handled mechanically, this will 
be immaterial. The moulds will be taken away 
from the machines by means of a power driven 
conveyor and the weights and jackets applied auto- 
matically. Two men will cast these from ladles, 
drawing metal direct from our cupolas or receiver, 
the weights and jackets will be removed automati- 
cally on the conveyor and cooling will occur during 
the movement of the conveyor to the knock-out 
point. At this point the moulds will be-tipped from 
the conveyor to the knock-out grids and the castings 
and sand separated automatically, the sand being 
conveyed back under a magnet and through a screen 
into the system for retreatment under the control 
of one operator, and the castings falling into a 
suitable container for removal by one operator by 
means of power truck to the fettling shop. 

From Table IV (page 207, JouRNAL, Feb- 
tuary 25) can be visualized the capital cost of such 
a plant and it will be assumed in this case that 
it is likely to be in the region of £40,000, if 
the sand handling, mould handling, moulding 
machines, power truck and containers for castings 
be included. Thus there is a total of nine operators 
with a weekly cost of £90 and a charge on the 
plant for depreciation, maintenance and power of 
say, one fiftieth of 20 per cent., i.e., £160 per week, 
and a fixed overhead charge on the department as 
a whole of £250, being the previous charge on the 
department when there were considerably more 
moulders and floor area in use. This figure will 
be very much reduced if use is made of the spare 
floor area and displaced operators, but this should 
not be taken into account at this stage as in point 
of fact it cannot be reduced unless these facilities 
can be used and a greater volume of castings can 
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be sold. Thus the total initial weekly cost for this 
mechanized plant will be £500 per week, that is, £10 
per ton, with a potential reduction to £400 per week 
or less, with a cost per ton of £8, coming down to 
something considerably lower if the spare space 
and operators is used for productive work. 

This, obviously, is a very considerable saving in 
operating costs and, in addition, on the £40,000 of 
capital expenditure the initial return is £250 per 
week, or 31 per cent. 

This example is really taking the two extremes of 
unmechanized to fully mechanized moulding and 
there are, of course, an almost infinite number of 
intermediate schemes which would necessitate less 
capital expenditure and which would give corre- 
spondingly different returns. Nevertheless the 
Author has picked out this example so that it will 
always be borne in mind when contemplating any 
improvement, that it is advisable to take out initi- 
ally the best possible scheme that, more or less 
regardless of the capital cost involved, can be 
envisaged, so that even if one is unable to implement 
the best solution immediately one can make sure 
that any of the intermediate plans will fit in with 
the final achievement of the best scheme that is 
available with the knowledge possessed of foundry 
plant at the time. 


CONCLUSION 


Staff—It is vital where management undertakes 
projects of this sort within its own foundry that one 
man must be made responsible for the preparatory 
work and co-ordination of the scheme or schemes. 
The calibre of this man, the staff he requires, or 
whether it will be only a part of his function, will 
obviously vary according to the size of foundry in- 
volved. The following is an example of the sort of 
qualifications envisaged for the methods develop- 
ment engineer required for a medium-sized foundry 
undertaking a continuous review of handling costs 
and methods. 

First, he should have a certain amount of ex- 
perience or knowledge of the techniques of foundry 
work. Secondly, he should be an engineer with shop 
and drawing office experience behind him, and in 
this connection it may well be an asset if this has 
been with a firm manufacturing a wide range of 
foundry equipment. Thirdly, he should have been 
trained, or should be trained, in modern manage- 
ment methods: by that is meant work study, time 
study and method study. Fourthly, and probably 
most important of all, he should be an enthusiast 
with a logical way of thinking and an ability to get 
on with and make full use of consultation with the 
other members of the foundry management team. 

Having obtained this paragon of all virtues, it is 
suggested that he should be set to work along the 
lines that have been outlined in this paper, starting 
with a complete survey of existing methods. This 
will bring him into close contact with everyone in 
the organization and will familiarize him in the 
shortest possible time with all aspects of the foundry 
concerned. 

This man should then proceed step by step as has 
been indicated and after a few months he should 
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be submitting regularly suggestions for cost reduc- 
tion which should be the distillation of his analysis 
and the combined “know how ” available in the 
firm. Here a word of warning is sounded—the firm 
will be wasting its time and money employing a 
Methods Development Engineer unless it intends to 
do something about the schemes he puts forward; 
such a firm must have clearly in its mind two im- 
portant points initially. First, what can it afford 
to spend each year on improved handling, though it 
must not be forgotten that great improvements can 
often be achieved with little or no capital expendi- 
ture, and secondly how much energy and backing 
it is prepared to give so that schemes are implemented 
rapidly ? 

Recapitulating the important points they are (1) 
the drawing or blue-print of general management 
policy must be kept clearly to the fore all the time, 
for it is the attitude and encouragement of the man 
at the top that will finally decide whether progress 
is made with the schemes for improved efficiency, 
or whether everyone involved becomes discouraged 
and loses their enthusiasm. The more all the execu- 
tives in a concern know about the policy and aims 
of the firm, the more interest they will have and the 
better the judgment they will be able to bring to 
bear on the problem confronting them. 

(2) Costing is the yardstick by which to measure 
the effectiveness in real terms of the proposals, and 
of any alterations that are carried out. Accurate 
costing is one of the decisive factors in whether the 
foundry as a whole runs profitably or not, and it is 
just as important when considering schemes for 
mechanical handling that the most profitable ones 
are tackled first. 

(3) On the subject of works study, observation, 
analysis, consultation, and synthesis, unless one can 
accurately collect facts about any particular prob- 
lem, decisions are merely a series of inspired 
guesses. These may be good enough for the genius, 
but for the general run of foundry executives they 
are useless. Accurate facts, considered analysis and 
a well-prepared presentation of these make fore- 
casting and decisions far easier and better. Surely 
when founders are thinking about their job, what- 
ever the position held, they are constantly making 
forecasts and deciding what to do about deductions 
from these. 

(4) As for implementation, the preparation of 
long-term plans and the breaking down of these into 
yearly budgets, in the same way that it helps con- 
siderably with production matters, the setting of 
budgets or targets is just as important. In consider- 
ing mechanical handling, stocktaking can be done 
from time to time to see what progress has been 
made and the reasons for any set-backs encountered. 
A long-term plan enables unnecessary and costly 
expedients to be avoided. 

The assistance that models and plans can give has 
been considered in getting out detailed schemes and 
the effect that these schemes will have on other 
departments, costs, personnel, etc. At this point the 
Author would like to emphasize the importance of 
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joint consultation at frequent intervals throughout 
the course of any project. Founders must be cer- 
tain of taking advantage of all the wealth of experi- 
ence available, both inside and outside the home 
works. Alterations made in ordering, erecting, and 
running-in must be carefully planned and then results 
checked against estimates, both from a cost and 
operational point of view. Probably most important, 
the best man must be selected to be responsible for 
the planning and co-ordination of this work and it 
must be ensured that he has the necessary informa- 
tion, advice, authority and constant encouragement. 
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DISCUSSION 


Mr. SMITH, in proposing the vote of thanks to 
Mr. Wallwork, said his very interesting Paper came 
at a very appropriate time, when casting prices 
were being forced down and such reduction could 
not be brought about by simply telephoning 
suppliers and asking them to reduce prices for 
materials. Therefore some other means had to be 
found. Mr. Wallwork had given members some 
excellent guides to what could be mechanized and 
how it should be done and when. 

Mr. HUNTER, seconding the proposal, said Mr. 
Wallwork’s approach to the problem was typical 
of the type of thing which was found in the pro- 
gressive foundries in the U.S.A. 

Interposing a question, Mr. Hunter said Mr. 
Wallwork had given a number of figures based on 
experience. He had also used the word “ assump- 
tion”, however, and he would like to ask if the 
assumed figures given were based on experience, or 
if the figures had been used-as a guide only ? Also, 
was Mr. Wallwork’s approach to the problem based 
on the production of large quantities of castings or 
on medium or mixed order systems ? 

Mr. Tart (the president} then declared the 
meeting open for discussion. 

Mr. WALLWworK thanked members for their 
appreciation and, replying to Mr. Hunter, said 
the figures for rough assumptions, i.e. giving a ten- 
year life and stating that the maintenance, etc., 
would be about equivalent to the new cost over 
ten years, was obviously a pretty wide approxima- 
tion, and would vary from one piece of equipment 
to another, but it was based on actual experience. 
One mechanized moulding plant had been installed 
since about 1936-37, so figures could be produced 
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upon which assumptions could be based, and 
taking it by and large, the estimations were reason- 
able. He stressed that these were used only to 
make very rough appraisals of the likely points on 
which to concentrate on first, and not as the basis 
for any particular job in any one department. 


As far as their own foundry was concerned, 
primarily, castings ranged from 150-200-lb. weight 
and were in reasonably large runs, but in addition 
considerably smaller runs were catered for. The 
figures of production costs were purely hypo- 
thetical. 

Mr. BERNSTEIN asked whether it was not usual 
to add the cost of the equipment to the overhead 
rate of that particular section, and also where this 
interpretation would come in if it was not shown 
as an increase in the overheads. 

Mr. WALLWoRK replied that in the particular 
case referred to, the 50 per cent. (i.e. £250 per 
week), when they came to the new set-up they 
allowed an additional sum of £250, plus an addi- 
tional sum equivalent to 1/50th of the 20 per cent., 
thus writing off all new equipment in five years, 
which gave a charge of £160 per week for writing 
off the new equipment, in addition to the £250. 
Mr. Wallwork said that, obviously, if there was 
space available and production per unit of floor 
area was improved, until the castings made in that 
space could actually be sold, overheads could not be 
spread over it. 


Staff Required 
Mr. Grice referred to the item of “staff re- 


quired for this work”. He said that he presumed 
that a standards, methods, and production-control 
department would be needed, and he wondered 
what increases of staff would be needed to run a 
system such as described. 

Mr. WALLWoRK said much depended on what 
was intended. It was perfectly feasible to tackle 
cost reduction by means of mechanical handling 
without necessitating standard costing, work study, 
etc., and hundreds of foundries had done it 
without these additions. If these were available, 
however, then obviously it helped to control the 
cost of production, but this was not fundamental. 
A scheme could be carried out without having a 
time-study man, an additional cost accountant, or 
various other staff similar, but it depended very 
considerably on the type of foundry. In his own 
foundry, which employed about two hundred 
operators, he had started on the job himself with 
the aid of a young draughtsman, and this was the 
only staff ever employed on the job. He did not 
think the cost was greatly increased, and what 
additional cost was involved was very soon paid for 
by results. A system of standard costing, he 
agreed, would give considerable benefit, as it 
allowed for a tighter control. 

Mr. SHOTTON, adding his personal thanks, said 
that Mr. Wallwork was no theorist, as anyone 
knowing his accomplishments could confirm, and 
that in fact the Paper read more like a text-book 
on the subject. Mr. Wallwork had made a brief 
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reference to standardization of spare parts and he 
would appreciate a few more comments on this sub- 
ject. Mention had also been made of the great 
importance of not over-manning new equipment, 
and the transfer of labour elsewhere. He would 
like to know how the surplus labour was shared in 
other departments. 

Mr. WALLWORK said in regard to standardization 
of spares that what they had done was first to 
standardize all electric motors. This might not 
be the most efficient way from the point of view 
of using the correct power for every possible 
application, but a certain horse-power and identical 
make and frame size were adhered to. Of reduc- 
tion gears, two or three sizes at the most were used. 
This eased maintenance and was a saving in the 
long run. Bearings were also standardized, also 
conveyor widths, and all these things helped to 
make the maintenance stock-keeping easier. 

As to not over-manning new equipment, he said 
that with a piece of new equipment at the beginning 
it was very easy to think that insufficient labour 
was allocated because the men had not got into 
the rhythm of the job, but it was far easier to add 
more labour at a later date than it was to take 
someone off. When changes were made, the 
question always arose as to what to do with the 
spare labour. In his particular case the firm was 
fortunate in that they managed to persuade people 
to be reasonably flexible and to move from one job 
to another. In their experience, which was pretty 
general, the labour turnover amongst the lower 
grade of operator was fairly high, and it was only 
necessary to stop engaging people to correct the 
position quite rapidly. In other words, rather than 
over-man new equipment, it was better to carry a 
few extra people for a few weeks. 


Operators v. Plant Cost 


Mr. HALL said he had no real criticism to make, 
but there was one point which intrigued him, and 
that was the comparison of the cost of an operator 
to £2,500. Perhaps Mr. Wallwork had some 
formula which would explain this. 

One other point Mr. Hall said particularly should 
be emphasized was the reference to improving one 
department and not losing sight of the effect on 
other departments. He had in mind a particular 
instance where a firm had put in vibrating-grid- 
type conveyors in which the sand and castings 
flowed down together and the sand became heated. 
The resulting necessity for cooling had proved 
very expensive. In conclusion, Mr. Hall said he 
was not at all sure that he would advocate the em- 
ployment of a methods engineer with foundry ex- 
perience to take charge of such a system, but 
thought that bringing in a man with a new and fresh 
outlook would be an advantage. 

(Mr. WALLWORK said experience had been gained 
as they went along; mistakes had been made but 
they had learned from these, and felt that they 
were now progressing along the right lines. 

For capital as related to operators, Mr. Wallwork 
said they could not be compared directly, but he 
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had tried to indicate that £2,500 was a figure at 
which a foundryman might just about “ break 
even” in spending it against saving a man on 
labouring work. In the majority of instances, it 
was possible, of course, to save the labour of a man 
spending far less than that sum, and it varied 
tremendously according to the particular applica- 
tion. 

Regarding effects on related departments, it was 
SO very easy to make a big improvement in one 
section and then get a “ bottle-neck” in another. 
As to methods engineers, Mr. Wallwork said, in 
point of fact, that he had no experience in the 
foundry when he started, and he thought this might 
have been some advantage, but, on the other hand, 
he could see no disadvantage in having someone 
with some idea of foundry techniques. 

Mr. HALL said that he noticed that in installing 
a new plant the minimtm number of operators were 
used, and paid for a month at their maximum piece- 
work rate. Had Mr. Wallwork any figure in mind 
of the production expected during the first month 
and how much efficiency was lost during that 
time ? 

Mr. WALLWORK said that the gain would be con- 
siderable. The only alternative was to fix the 
piecework price on the first day that the plant 
started, and if this were done, the piecework price 
was likely to be much in error. He thought it 
most important to pay men a good working wage 
because, in point of fact, they were going to get 
an idea of the method of working on different jobs. 
Minor alterations would be necessary, but it would 
pay very well to adopt this method during the first 
month or so that the men had a period in which 
to find out the best way of doing things and the 
most efficient way of operating the plant. “ Loose ” 
piecework prices were not good, as they did not 
produce the best performance from the plant. To 
sum up, Mr. Wallwork recommended that a plant 
be operated for a time with the personnel doing 
the job offering suggestions as to standards and 
best methods, and in this way, on a long-term view, 
the equipment would be worked more efficiently. 


Efficiency begets More Business 


MR. COTTRILL said, with reference to the reduc- 
tion of men employed and the suggestion for sur- 
plus labour to be taken into other parts of the 
foundry, that this did not seem to be getting 
greater production from these men, who would 
probably become redundant. 

Mr. WALLWoRK said the theory had to be that if 
cheaper production could be obtained and greater 
production per man, then a greater volume could 
be produced at a lower cost, which would increase 
the amount of work demanded because of cheaper 
prices. If this theory were not accepted then the 
indication was that no improvement should be 
made which displaced a man because this caused 
redundancy. From a countryside point of view, 
although redundancy might occur in one foundry, 
the men would be absorbed into other work. In 
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a large foundry, these men could be absorbed into 
other departments, but in the smaller foundries 
their redundancy could become a problem for 
which he could offer no solution. 

Mr. DrssteE asked whether, taking into con- 
sideration the amount of production obtained from 
the modern moulding machines against the old 
ones, the Author would say that it was a matter 
of applying time- and motion-study, having in mind 
the “loose ends”, and was this fair to the man? 
Had Mr. Wallwork any experience of “loose 
ends” on time- and motion-study, these being de- 
fined as giving too much time to the job ? 

Mr. WALLWORK said their experience was not of 
long duration, but they had used time- and motion- 
study for about five years and there was no dis- 
puting that in the early stages they did tend to set 
some prices a little on the “loose” side. This was 
probably due to lack of experience, and the fact 
that they were applying time- and motion-study to 
operations which they had altered, but they were 
fortunate in that they recorded accurately exactly 
what the method was. As the normal agreement 
was that time-based piecework prices should not be 
changed unless the method was altered, in due 
course the methods were changed and agreed with 
the men on new time standards. Much depended 
on the morale and relations within the foundry, 
but “loose ends” did arise, and one way of over- 
coming them was to record very accurately the 
method used in the first place. 


Promoting Good Relations 


(Mr. TaFT said this point had occurred to him, 
and he agreed with Mr. Wallwork that the psycho- 
logical angle was important and it was essential to 
have a happy relationship between the labour and 
the people in charge, for the smooth running of 
any foundry. 

Mr. WALLWORK said, basically, it was necessary 
to “sell” an idea to the people who were going to 
work it, which was not always easy and required 
persistence over a long period, but if this was done, 
then the system could be worked satisfactorily. An 
important thing for the men was a _ reasonable 
wage, but most important of all was security of em- 
ployment, and the only way to obtain this was to 
get costs down. If all this were explained simply 
and clearly, then the operators themselves were as 
keen as anybody to get costs down and see pro- 
duction go up. 

Mr. Hirp asked if Mr. Wallwork would classify 
his foundry as a jobbing foundry and were the 
operatives plate moulders or skilled moulders. 

Mr. WALLWORK said that they had started with 
plate moulders on squeeze-type moulding machines, 
and the proportion of skilled jobbing moulders was 
very small. 

Mr. Hirp thought it would be somewhat difficult 
to get skilled moulders to accept the system 
described. 





BELLIsSs & MorcoM, LIMITED, BIRMINGHAM—Mr. 
Alfred Morcom has ‘been appointed to the Board 
of Directors. 
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Parliamentary 


Management of the B.LF. 


Moving in the House of Commons on February 23 
the second reading of the British Industries Fair 
(Guarantees and Grants) Bill, Mr. D. HEATHCOAT 
Amory, Minister of State, Board of Trade, said its 
object was to enable the management of B.I.F. to be 
organized on new lines more in accordance with the 
needs of the times and to enable the fair to operate 
under conditions of the greatest efficiency. The Goodale 
Committee which preceded the Bill, recommended that 
an independent corporation should be created to 
organize the fair, limited by guarantee, that among the 
directors should be the presidents of the Association of 
British Chambers of Commerce, the Federation of 
British Industries, and the National Union of Manufac- 
turers, and that one director should be appointed by 
the Government and one by the Birmingham Chamber 
of Commerce. 


It had been thought right to have one additional 
trustee beyond the three recommended by the Goodale 
Committee and he would be the president of the T.U.C., 
who had accepted the trusteeship. A limited company 
had been incorporated on February 3—British Indus- 
tries Fair, Limited—and the trustees had invited Sir 
Arthur Smout to become chairman of this new com- 
pany if the Bill was passed. Sir Arthur, who was willing 
to accept the appointment, was a director of Imperial 
Chemical Industries, Limited, and during the war was 
Director of Ammunition Production at the Ministry of 
Supply. 

He had also been on the committee of -manage- 
ment of the Birmingham Chamber of Commerce for 
a number of years. The present intention was that the 
chairman and the directors would serve without salaries, 
but he imagined that their out-of-pocket expenses would 
most certainly be met. 

The maximum liability on public funds was £100,000 
for working capital, and the provision of any losses 
which might arise in the early years, said Mr. Heathcoat 
Amory. In present circumstances, a total of £150,000 
had been lost in seven years. The Bill did not mean 
that the Government was losing interest in the BIF. 
He believed that side by side with, and sometimes in 
association with, the specialized fairs, the BIF played 
an important part in the national shop window, and 
the Government would do everything possible to ensure 
its success. 

For the Opposition, Mr. BOTTOMLEY said that the 
economic conditions of the country demanded con- 
tinuous emphasis on the export trade and the very basis 
of the fair should be a direct method of promoting 
exports. A newspaper report on Monday stated that 
applications for stand spaces were being received every 
day for this year’s fair. He suggested that the Minister 
was not correct when he said there were insufficient 
applications. 

Mr. HEATHCOAT AMorRY: “ The demand for space is 
not so strong as it was a year or two ago.” 

Mr. BoTTOMLEY also called for the establishment of 
a permanent exhibition centre in London with adminis- 
trative offices. 

Mr. NaBARRO (Con.) stressed the need for easier travel 
between the London and Birmingham exhibitions, and 
for better hotel accommodation in Birmingham. 

Mr. PETER THORNEYCROFT, President of the Board of 
Trade, replying to the debate, said he attached consider- 
able importance to seeing that facilities were available 
for travelling between London and Birmingham. How- 
ever, he thought that we should be deluding ourselves 
if we thought we could find millions of pounds for the 
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erection of a permanent site in London. For the moment 
we had to do the best with what we had got. 


Iron and Steel Industry Statistics 


The Minister of Supply was asked by Mr. G. R. 
Strauss whether the Iron and Steel Board had yet 
reached agreement with the federation as to which 
body should be responsible for keeping the industry’s 
statistics. 

Mr. A. R. W. Low, the Parliamentary Secretary, 
who replied, said that the Iron and Steel Act, 1953, 
left it to the Iron and Steel Board to decide how to 
arrange the compilation and publication of statistics; 
the Minister had therefore no responsibility in this 
matter. Mr. Low said that he understood, however, 
that the board had, in this connection, reached agree- 
ment with the various trade associations concerned, 
including the British Iron and Steel Federation. 

Questioned further by Mr. Strauss, Mr. Low said 
that the Iron and Steel Act, 1953, laid down th&t: 
“The board shall compile and publish, or secure the 
compilation and publication of, such periodical 
statistics and reports relating to iron and steel pro- 
ducts as may appear to them to be expedient.” The 
board had been discussing this matter with the trade 
associations interested, and he understood from it 
that the board would be compiling certain statistics 
itself, including all the key figures, and that the federa- 
tion would continue to compile statistics relating to 
iron and steel for its own purpose. The board would 
have full access to all information necessary for its 
purposes. 

Mr. Strauss: “ As this is rather difficult to follow, 
will the Parliamentary Secretary assure us that the 
board, in its first report, will state fully and exactly 
what division of labour has been agreed upon, and 
who is responsible for what?” 

Mr. Low: “I will see that that point is brought to 
the notice of the chairman.” 


THE THIRD READING of the Industrial Diseases (Bene- 
fit) Bill was carried without opposition in the House of 
Commons on February 18. 

IN A WRITTEN ANSWER to Mr. Oliver, who asked the 
Minister of Fuel and Power what progress was being 
made in producing gas from residual fuel oil, and 
how the cost of producing a therm compared with 
that produced by orthodox methods, Mr. Lloyd said 
that two experimental plants were in operation and 
two more would be ready in a few months. He 
understood the results so far were promising, but 
comparative costs could not yet be determined. 





Board Changes 


AEROPLANE & MoTOR ALUMINIUM’ CASTINGS, 
LimITED—Mr. N. C. Brearley has been appointed a 
director. 

CROSTHWAITE FURNACES 
Toots, LimITED—Mr. 
elected to the board. 

. BRITISH INSULATED CALLENDER’S CABLES, LIMITED— 
Sir Rex Hodges, who is retiring next month as general 
manager and secretary of the Mersey Docks and 
Harbour Board, will join the board on March 31. 

Power JETS (RESEARCH & DEVELOPMENT), LIMITED— 
The Minister of Supply has appointed Mr. V. P. Harries, 
the new Under Secretary (Contracts) at the Ministry, 
to the board. He replaces Mr. W. F. Jenkins, who has 
resigned on his appointment to the Department of 
Atomic Energy. 


& SCRIVEN MACHINE 
Walter Armstrong has been 
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Beyer, Peacock Centenary 


The immense development of the railway in this 
country over the second half of the last century owes 
as much to the progress in locomotive engineering as 
to the work of the early planners and pioneers. The 
engine-builders and the great companies worked side 
by side until by the turn of the century Britain’s rail- 
ways had assumed their present familiar pattern. The 
names of the companies, long since swallowed into 
the “ big four” and British Railways, remain only for 
the enthusiast, but many of the builders have gone 
from strength to strength. 

For example, just a hundred years ago, Charles 
Frederick Beyer, Richard Peacock, and Henry Robert- 
son set up the works of their private company in the 
Manchester suburb of Gorton, by the Manchester, 
Sheffield, and Lincolnshire Railway; to-day engines 
bearing the name of Beyer, Peacock & Company, 
Limited, and the stamp of its engineering skill, are in 
service all over the world. At the Gorton factory 
locomotives have been made and designed continu- 
ously, with the addition of many types of armaments 
in the two world wars. 

In 1902, the company became a public corporation. 
Five years later the Garratt articulated locomotive 
was introduced. Since then this distinctive “ speciality ” 
of the company has done great work in difficult 
terrain in many countries overseas. This steam loco- 
motive is typical of Beyer, Peacock enterprise, which 
is again evident in the formation of the associated 
company of Metropolitan-Vickers-Beyer, Peacock 
which produces electric, Diesel-electric, and gas-turbine 
electric locomotives. 

The engineering craftsmanship of the company ex- 
panded, in 1932, into other fields, and now the group’s 
products include machine tools, agricultural machinery, 
mechanical and civil engineering goods, and so on. 
There are several subsidiaries and factories situated 
in the south and a wide range of manufactures—a far 
cry from 12 acres of land in a Manchester suburb. 





Limits for Zinc in Foods 


A report, which has been presented to the Food 
Standards Committee by its Metallic Contamination 
Sub-committee, recommending that no exception need 
be taken to the presence of traces of zinc in foods in 
amounts not exceeding, in beverages ready-to-drink, 
five parts per million and in other foods 50 parts per 
million, has been approved for publication by Major 
Gwilym Lloyd-George, Minister of Food. This recom- 
mendation is subject to a few exceptions. Thus a limit 
of 100 parts per million has already been prescribed 
for edible gelatin, and the sub-committee sees no 
objection to the sale of certain animal and vegetable 
products with a high natural zinc content, even when 
it exceeds 50 parts per million. 

Attention is drawn in the report to the undesir- 
ability of using zinc and galvanized-iron containers 
in the preparation or storage of foods. The sub- 
committee states that zinc, like copper, has a definite 
physiological function in the human organism. It 
considers that public health requirements would be 
met by observance of the limits proposed; and that, in 
the absence of any new developments, statutory effect 
need not be given to the limits recommended. 


A CONTRACT for the supply and erection of a water- 
works plant at Amarah, south Iraq, valued at some 
£83,000, has been secured by the Middle East Engineer- 
ing & Construction Company, Limited. 
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High Cost of Rehabilitation 


Enormous sums would be involved if any of the 
engineering industries were removed from the centre 
of Johnstone, stated Mr. Douglas Reith, advocate, at 
the inquiry into the Renfrewshire Development Plan 
last week. ‘“* The real cost of houses built on these 
sites would be utterly fantastic,” he said. The firms 
would get compensation for their building and the 
removal, but that would not cover their costs, he 
said. 

“What we have had is an example of theoretical 
planning without any consideration being given to the 
costs involved.” Mr. Reith was addressing the com- 
missioner, Mr. C. J. D. Shaw, Q.c., on behalf of four 
firms whose sites have been zoned in the plan for 
residential development. Mr. Shaw said that what 
he was visualizing was the day when a firm had to 
give notice to the employees because they had had 
to move to another site in, possibly, Lanarkshire. Mr. 
Reith said that Johnstone was an industrial burgh 
depending largely on engineering. It was vital to the 
town that those industries should be safeguarded and 
the powers-that-be should do everything they could. 

Their undecided situation under the plan was even 
worse than it might be if they knew definitely what 
they had to do. They could make no provision for 
changes because they did not know what they were to 
be. In the case of one of the firms, J. Fyfe Donald & 
Company, Limited, brassfounders, which had been 
in existence on their present site since 1815, it was 
clear that the firm would have to go out of existence 
if a proposal that part of their yard, used for storing 
raw materials was taken within the next five years for 
residential development. Furthermore, the only alter- 
native site the firm could find was 100 yds. away and 
it would be preposterous to move 100 yds. simply to 
be outside a residential zone, Mr. Reith declared. 





United Steel Companies’ Scholarships 


The United Steel Companies, Limited, announce that 
they have endowed a University entrance scholarship, 
tenable at St. John’s College, Cambridge, which will 
be open to candidates who intend to study physical or 


mechanical sciences at the College. The scholarship 
will be offered annually at the open examination for 
entrance scholarships and exhibitions of St. John’s 
College and the emolument will be £100 a year; but 
the College will be entitled to augment this to bring it 
up to a total value of £150. The emoluments will be 
paid without regard to a scholar’s financial circum- 
stances. 

The award and administration of the scholarship 
will be left entirely in the hands of the College with 
discretion to make modifications to the arrangements 
in the future in order to preserve the purposes for 
which the scholarship is founded. 

The Company hopes that the scholars may fre- 
quently have the intention of entering industry and 
be of a type likely to rise to positions of respon- 
sibility therein, and it has been suggested that where 
the intellectual qualifications of candidates are 
approximately equal, weight be given to personal 
qualities and background which may be deemed to fit 
them to become senior executives in industry. No 
stipulation is made as to the future career of the 
scholars, although the companies hope to make con- 
tact with the holders of their scholarship and that 
for a proportion of them there may emerge a common 
wish that they should make their careers with the 
group. 
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Production of Vitreous-enamelled 
Iron Castings’ 
By A. Adam 


The first Patent for the vitreous enamelling of cast iron was taken out in 1799, and from small begin- 
nings a large-scale industry has grown up, which in 1953 processed perhaps 100,000 tons of castings. 
The vitreous enamel applied to the surface of these castings provides a finish which may be decora- 
tive, is easy to clean and resistant to heat. If enamel of a suitable composition be used, the finish 
is also extremely resistant to corrosion. Vitreous-enamelled castings are used in very large quantities 
in the manufacture of domestic appliances, baths, rainwater goods, and in more specialized applications, 
such as vessels for chemical plant. What follows is an assessment of the process and a report of logical 
investigations into some of the defect phenomena occurring when enamelling—all with the objective 

of improving the product, thus giving greater reliability and popularity to the process. 


In general, the reputation achieved by vitreous- 
enamelled cast iron has been high—indeed the 
figures of growth shown by the industry could not 
have been achieved if the product had been unsatis- 
factory. Nevertheless, there have been failures. All 
have seen domestic castings exposed for sale which 
show far too many blisters and all are familiar 
with the casting: which appears to have a perfect 
finish, but where the enamel is of such a low quality 
that the glaze is removed by fruit juices, or, even in 
extreme cases, hot water. Moreover, the cost of 
vitreous-enamelling cast iron is high. It may cost 
up to twice as much to enamel the casting as to 
produce it, and the higher standards of finish 
which are now demanded are tending to increase 
the cost still further. Pastel shades are now 
required instead of black or grey dapple, and sur- 
faces must be free from even minor blemishes. 
In the circumstances it is not surprising that there 
has been an enormous growth in the use of 
enamelled sheet iron for those articles where the 
numbers produced warrant the outlay on tools. 
Indeed, cast iron can no longer compete with sheet 
iron on a basis of cost per square foot, particu- 
larly where light colours are required, and in con- 
sequence many domestic appliances which 20 years 
ago were largely built of castings are now built 
almost entirely of sheet iron. In the Author’s own 
organization, a cooker which was first produced 
in 1935 contained 145 lb. of castings and 34 Ib. of 
sheet steel pressings. The cooker which the firm 
is building in greatest number to-day contains 
98 lb. of pressings and only 33 Ib. of castings. 
Nevertheless, enamelled cast iron has many vir- 
tues. It has greater rigidity, which, other things 
being equal, leads to a lower incidence of damage 
in use, and, of course, virtually no shape is too 
complicated to make. For these reasons vitreous- 
enamelled cast iron will continue to be used in 
large quantities. Nevertheless, complacency must 
be avoided. Technicians must at all time strive 
to reduce the cost of manufacture, so that the 


* Paper presented to the London branch of the Institute of 


British Foundrymen, Mr. F. Hudson presiding. The Author 
is on the staff of R. & A. Main, Limited. 


product may be more competitive, and do their 
best to raise the standard of quality, which in some 
cases is far too low. 

The production of a satisfactory vitreous-enam- 
elled casting requires the full co-operation of 
both the foundrymen and the enameller. No doubt 
many members are connected with companies 
having both foundries and enamel shops, but even 
where castings are enamelled by some other orga- 
nization, a knowledge of the factors involved can 
be of great assistance to the foundryman. It is 
proposed, first, to give personal views on the 
production of satisfactory vitreous-enamelled cast- 
ings, and—it must be reiterated—this requires the 
full and intelligent co-operation of both foundry- 
man and enameller. 


Variables in the Field 


One of the difficulties which beset the person 
who aspires to carry out original work in this field 
is the large number of variables which are involved. 
It is this large number of variables which has 
tended to make ironfounding (and enamelling, 
too, for that matter) more of an art than a 
science. Factors which are involved are truly 
infinitpn—indeed it is impossible really to 
enumerate them. To name only a few: there is 
sand composition, sand moisture content, clay con- 
tent, sand permeability, green-strength, metal 
composition, metal temperature, fluidity, methods 
of moulding, pouring procedure, melting proce- 
dure, and so on. Quite clearly it would be impos- 
sible to control all the variables absolutely, even if 
they could all be measured. For this reason, 
therefore, great care must be exercised in drawing 
conclusions from results obtained when one par- 
ticular variable is altered. Furthermore, when 
testing modified techniques, precautions must 
always be taken to see that the results are statis- 
tically significant. 


Problems Classified 


At a joint meeting of the London branch of the 
1.B.F. and the Institute of Vitreous Enamellers, 
Southern section, held about a year ago, the Author 
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briefly touched on the results of certain work 
which had been carried out in the laboratories of 
his company anent the subject now under discus- 
sion. During the past year, that work has been 
extended, and a good deal of further information 
has been gained. Conversely, some of the new 
knowledge has led the firm to modify somewhat the 
views which held a year ago. 
The troubles from which castings suffer during 
enamelling may be classified as follow: — 
1. Porosity and pinholing disclosed by shot- 
blasting. 
2. Distortion and cracking between casting and 
heat-treatment. 
3. Blistering of the enamel during processing. 
4. Flaking of the enamel after fusing. 


Of these troubles, (1) and (2) are purely foundry 
problems which exist whether the castings are to 
be subsequently enamelled or not. Defects which 
arise under headings (3) and (4) are caused by 
factors which are present simultaneously in both 
foundry and enamelling shop. 

Porosity and Pinholing disclosed by Shot-blasting 

Here the Author showed a casting (Fig. 1) which 
appeared to be perfectly satisfactory on one side, 
while the other side, which had been shot-blasted, 
contained a large number of pinholes. This was 
a casting which had been specially prepared for 
the purpose of demonstrating one source of pin- 
holes in castings, and was actually produced by 
turbulent pouring. In light castings, the metal in 
the mould freezes so quickly that any entrained air 
has no opportunity to escape properly from the 
mass of metal and quite frequently lodges as 
cutaneous, or sub-cutaneous, blowholes. 

Another frequent source of pinholes in castings is 
erosion of the sand mould. Particles of sand and 
coal-dust are entrained by the stream of hot metal 
and give rise to bubbles of gas. The metal in con- 
tact with the mould surface freezes very rapidly, 
and the gas bubbles are then unable to escape. Thus 
is obtained what appears to be a perfectly sound cast- 
ing, when in fact it may be a mass of holes 
underneath. The golden rule is, therefore, to 
arrange runner systems so that the stream of metal 
does not have to drop into the mould. As far as 
possible, metal should flow in such a way that the 
mould fills quietly and regularly. The passing of 
hot metal over sharp edges of sand should be 
avoided and, above all, a well-bonded, highly- 
refractory sand should be used. The designer of 
the casting can, of course, do much to help the 
foundryman in avoiding these troubles. 


Distortion and Cracking 


Both distortion and cracking during shot-blasting 
or heat-treatment may be attributed largely to the 
design of the casting and its attendant runner 
system, but, where bad design provides the stress, 
there are other factors which influence the strain 
(or cracks) produced. From the design point of 
view, the essential is, of course, to achieve relatively 
uniform cooling after casting or enamelling. 





MARCH 4, 1954 


Changes of section should not be abrupt and edges 
may, with advantage, be thickened. In the Author’s 
experience, runner design is important, and atten- 
tion should be given to cooling rates, especially in 
the region of the ingates. In general, an increase 
in casting weight may give the strength required to 
prevent cracking, but this is not a preferred solution. 

Given a casting where re-design cannot reduce 
stresses to a level of comparative unimportance, it is 
said that employing an iron having a low carbon- 
equivalent value leads to cracking. Dr. Angus 
(B.C.I.R.A.) states that the carbon equivalent should 
preferably be C.E.=4.6, and quotes cases where 
trouble has occurred at C.E. values of 4.3. In the 
Author’s case it may be said that cracking troubles 
are small, though employing iron with a C.E. value 
of approximately 4.3. 

Phosphorus contents of above 1.2 per cent. may 
promote cracking, presumably in part due to the 
decrease in tensile strength. In some cases Dr. 
Angus found iron of high chromium content to 
give considerable cracking trouble, and carbide- 
stabilizing elements normally lead to difficulty, but 
microscopic examination did not disclose cracking 
tendency in the irons reported on. Stress-concen- 
trating agents, such as blowholes and inclusions, 
naturally lead to failure, and extra stresses induced 
by stacking hot castings on cold ones have, in the 


Author’s experience, led to increased rejects due to 
cracking. 


To avoid cracking in light iron castings, therefore, 
the following points should be kept in mind :— 

(a) For castings of 4-in. section, and less, keep 
the carbon-equivalent value at or about 4.6. 

(b) Keep the phosphorus content below 1.2 per 
cent. ; 

{c) Avoid re-entrant angles and sharp discon- 
tinuities. Always incorporate a generous radius 
at corners and edges if possible. 

(d) Use coke charges in the cupola which are 
large enough to maintain a constant melting-zone 
height, and keep up the carbon content of the 
metal. 

Blistering of Enamel 

The blistering, during processing, of cast-iron 
enamel is the largest single cause of rejects in the 
enamelling industry, and is the problem which has 
been least amenable to treatment in the past. No 
doubt all are familiar with.the appearance of 
blistered castings, but a number of samples may 
help to illustrate certain points. [Here the Author 
passed a number of additional samples around the 
audience; these have since been photographed and 
annotated.—EpITor.] 

The first of these (Fig. 2) is a flat plate, + in. thick, 
to which is attached a 4-in. square section. It should 
be noted that blistering has occurred over the area 
of the boss. The second casting is a wedge-shaped 
test-bar and it will be seen that the thick end is 
blistered (Fig. 3). 

Over a period of years it has been found that 
“annealing” the work prior to shot-blasting re- 
duces the amount of blistering considerably, but 
such heat-treatment is expensive and does not, in 
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any case, give 100 per cent. satisfactory results. 
Similarly, advice to designers has always been that 
section thicknesses should be kept to a minimum, 
and that large bosses and heavy sections should be 
avoided like the plague. This is all very well in its 
way, but it does follow as a corollary that cast iron 
is then not such a versatile material as it could be. 

Many attempts have been made in the past to 
determine the cause of blistering, but it cannot be 
said that the earlier work has shed much light on the 
problem, and no technique has been evolved which 
can be guaranteed to give consistently good results. 
Any simple procedure which would enable castings 
to be enamelled without annealing, with a low re- 
jection rate from blistering, would be of great 
economic value. 

During the past 18 months, the firm with which 
the Author is associated has been investigating the 
causes of blistering, and has gained a great deal of 
information, as a result of which many theories put 
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forward by earlier workers can be safely discarded. 
The investigation has had for its aims :— 

(1) the elucidation of the mechanism which pro- 
duces the blistering and, (2) the development, if 
possible, of a process which will enable castings to 
be enamelled without prior heat-treatment. 


Theories Debunked or Substantiated 


In the course of this work, the following theories 
put forward by earlier workers have been 
investigated : — 

(a) That blistering is caused by large graphite 
flakes: This is disproved by the fact that cut sur- 
faces, sections through thick castings (Figs. 4 and 
5), and sections through pig-iron, usually enamel 
perfectly. The graphite size in these sections is 
very large, therefore graphite size by itself would 
not appear to be important. 

(b) That blistering is caused by dissolved oxides 
reacting with carbon to give carbon oxides: 


Fics. | to 7.—Selection of castings and enamelling test-pieces exhibited by the Author. 


Fig. 1 


-A gas-burner casting ~ which severe pinholing was revealed (r.h.s.) by shot-blasting. Fig. 2.—Test casting 


5 in. ‘thick with a thickened end of 3-in. square section; on enamelling, the thick section only showed blistering. Fig. 3.— 


Enamelled wedge-section test-bar; 


again, blistering occurred on the thicker part only. 


Fig. 4.—Slice from a piece of pig- 


iron, =~ Fig. 5, a cut wedge test- ‘bar show that on enamelling a cut surface no blistering occurs, even on the thick section. 


Fig -Enamelled chill-cast specimen_ of 
the depth of chill on this specimen). 


substantial thickness is free from blisters on enamelling (Fig. 6 (a) shows 
Fig 7.—Part of the surface of a cast-iron test sample has been ground away to show 


how this portion is clear of blisters on enamelling whereas these defects appear on the unground portion. 
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Evidence that this reaction does occur has been ob- 
tained by the Author, and by the British Cast Iron 
Research Association and other workers. No cast- 
ings have been found that are free from oxide, 
nevertheless, it is not felt that this is an important 
cause of blistering in the normal way, as cut sur- 
faces, etc., normally enamel perfectly. 

(c) That blistering is caused by incorrect metal 
composition: No correlation between blistering and 
variations of silicon, sulphur, manganese or 
phosphorus, within normal limits, can be observed. 
It would appear that, provided the iron is grey in 
fracture, the composition is unimportant. A 
suggestion that chromium incidentally added to the 
cast iron was responsible for blistering was investi- 
gated on a works scale. By changing the pig-iron, 
the adventitious chromium content of the castings 
was reduced from 0.2 to 0.08 per cent., but no 
significant change in enamelling quality was 
observed. 

(d) That blistering is caused by white iron, i.e. 
cementite, in the castings: Specimens cast in a metal 
chill mould (Fig. 6) and having a white surface 
about +% in. thick (Fig. 6 (a)) enamel perfectly per se. 
Therefore the presence of cementite appears un- 
important. 

(e) That blistering is caused by shot-blasting (i.e. 
contamination of the surface): As cut surfaces 
enamel very well, this suggestion would seem to be 
disproved. 

(f) That blistering is associated with the length 
of time that elapses between casting and enamel- 
ling: No correlation between the lapse of time be- 
tween casting and enamelling and the incidence 
blistering has been observed. 

(g) That blistering is caused by a surface con- 
tamination which occurs in the casting process: As 
a result of some hundreds of tests, it can be shown 
that blistering is definitely associated with a layer 
at the surface of the casting. Removal of approxi- 
mately 0.005-in. from the surface (Fig. 7) 
eliminates blisteting for all practical purposes, and 


Fic. 8.—Water-vapour concentration in an enamel- 
ling muffle before and during processing; curve A, 
when the furnace is empty; curve B, consequent 
upon the introduction of a load of ware for 
firing, and C, the effect of blowing in dry air 

when loading and during firing. 
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cut surfaces always enamel very well. It has been 
suggested by Veilhaber that sulphur in the skin of 
the casting is higher than in the main body of the 
metal, the extra sulphur being obtained from the 
moulding sand, and that blistering is connected with 
this increase. Some evidence that the sulphur con- 
tent in the casting skin can be higher than that of 
the body has been obtained, but the maximum value 
found was only 0.03 per cent. above that in the 
body of the casting (0.12 and 0.15 per cent. respec- 
tively), and this casting blistered less than one in 
which the skin sulphur was only 0.117 per cent. 
The absolute value of the sulphur in either the body 
or the skin, therefore, appears to have no bearing on 
blistering troubles. A small number of experi- 
ments show that there may be correlation between 
increase in sulphur and blistering, but it is not 
possible yet to draw definite conclusions. It is ex- 
tremely difficult to visualize processes occurring 
which allow lower sulphur content in the skin to 
give more blistering an enamelling than those with 
higher sulphur in the skin, and it might well be 
that the increase in sulphur is a measure of some 
other “contamination ” which is taking place 

In support of the sulphur theory, it has been 
stated elsewhere that castings made in new red sand 
only give no blistering (i.e. because there is no 
sulphur in the sand) but this is not strictly true. 
In general, castings made in red sand are much 
better than castings made in ordinary black sand, 
but nevertheless castings made in red sand do at 
times blister badly, and any completely exhaustive 
theory must explain these facts. 


Blister Examination 


Analysis of the gas taken from unburst blisters 
on vitreous enamel indicates that these consist of 
carbon monoxide, carbon dioxide, hydrogen and 
nitrogen. On the assumption that these gases 
originate from the casting, examination of a large 
number of samples confirms that the first three 
gases are all evolved on heating a specimen in pure 
dry nitrogen to enamelling temperature. The 
actual volumes evolved are surprisingly large, and 
are of the order of a few volumes per unit of vol- 
ume of casting. The ratio of hydrogen to carbon 
monoxide appears usually to be about 2:1. Tests 
indicate that the greater part of the gases are con- 
fined to the skin of the casting, the centre of a test- 
bar being low in gas content. Samples cast in a 
chill mould are of uniformly low gas content, there 
being no difference between the skin or the centre 
of these test-bars. It is reasonable to assume, 
therefore, that the additional gas in the casting skin 
is derived from the sand mould. Thick sections of 
castings evolve more gas per unit surface area than 
thin sections, presumably because the casting re- 
mains hotted in contact with the mould for a longer 
period at these points, and the reaction which 
allows gases to be adsorbed or absorbed by the 
skin continue for a longer period. 

It would be tempting to assume that these cast- 
ing gases are entirely responsible for blistering, but 
strict correlation between gas content and degree 





of | 
iror 
and 


Aenaranannooornorr sd 


ae me 


_s 





cae 9 SSeS Ve SO erelUlOrOOle6L CU 


wwe s& 


oOorr™s i: m_ rnrP-< 











MARCH 4, 1954 


of blistering cannot be shown. While, in general, 
iron with low gas contents give good enamelling 
and vice versa, exceptions to this are known. 


Enamelling Atmosphere 


It has been observed that specimens enamelled 
in the laboratory in pure, dry nitrogen give much 
better results than similar samples enamelled in air. 
In fact, when samples from the same bar are 
enamelled in dry nitrogen, dry air, and then wet air, 
the degree of blistering can be placed in that order, 
the sample enamelled in wet air having several times 
as many blisters as that processed in dry nitrogen. 
It seems, therefore, that the muffle atmosphere 
has an important bearing on blistering, and that 
the casting gases are only responsible for those 
blisters which still appear in dry nitrogen. As cut 
surfaces enamel well, however, irrespective of the 
composition of the muffle atmosphere, there must 
obviously be a difference between the reactivity of 
the skin and the interior of the casting to steam 
and oxygen at enamelling temperatures. 


Mould / Casting Skin Reaction 
In support of the theory that a “ reaction ” occurs 
between the mould and the surface of the casting 
(and it should be.stressed that the word “ reaction ” 


is purposely quoted), the following observations 
can be put forward :— 


(1) Blistering is reduced if the casting is re- 
moved from the sand at the earliest possible 
moment. 

(2) Samples cast at relatively low temperatures 
enamel better than samples cast at higher 
temperatures, other things being equal. 

(3) Samples cast in chills enamel perfectly. 

(4) Samples cast in red sand almost always 
enamel much better than those cast in 
black sand. 


It has already been stated that it can be shown 
in some cases that the skin of the casting is 
slightly higher in sulphur than the interior. The 
source of this increase is probably the moulding 
sand. There is, of course, no free sulphur present 
in the sand. Ammonium sulphate is present, how- 
ever, derived from the thermal decomposition of 
the coal-dust. Additions of ammonium sulphate 
to moulding sand have been found to cause severe 
blistering. _Ammonium chloride is also present, 
however, derived from the same source, and 
ammonium chloride also causes severe blistering, 
as also do sulphuric acid, and, to a much smaller 
extent, free sulphur. Barium chloride solution 
added to a moulding sand containing ammonium 
sulphate also gives severe blistering, although the 
sulphate present would then presumably be in the 
form of barium sulphate, which is a relatively 
stable and inert material. Nevertheless, in the 
double decomposition involved, ammonium 
chloride would be formed at the same time. 

The experiments described so far throw little 
light on why the skin of a normal casting should 
be so more reactive to steam and oxygen than is 
the interior, or why particular salts in the moulding 
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sand should bring such conditions about. It is 
possible that non-metallic ions catalyze an oxida- 
tion process at enamelling temperature. It is 
proven, in fact, that severe “rust-spotting” of 
grey iron castings at room temperature can be 
traced to chlorides present in the moulding sand. 

Experiments to determine the thickness of the 
reactive skin show that it is thicker over the 
heavier parts of the casting, presumably because the 
mould reaction can go on for a longer period. 
The skin rarely appears to be more than 0.005-in. 
thick, and over large areas may not be more than 
0.0002-in. The beneficial effect of annealing which 
is found in practice may be entirely due to the fact 
that the amount of metal which can be removed by 
a single shotblasting is increased by heat-treatment 
(0.0008-in. removal for unannealed castings and 
0.0013-in. removal for annealed castings). Certainly 
annealed castings appear to evolve just as much gas 
when heated in itrogen as unannealed ones. 


Blistering Mechanism 


The mechanism of the blistering which occurs 
would therefore appear to be: — 


1. A “reaction” between casting surface and 
mould, which is dependent upon time and 
temperature, thus explaining why thick 
sections are more prone to blister than thin 
ones. 

(2) A reaction between the casting surface and 
water-vapour in the enamelling muffle. 
The water-vapour present is that present in 
the air of the enamel shop, and that which 
is evolved from the bisque during the early 
stages of heating. This water-vapour affects 
the reactive skin of the casting and forms 
iron oxide. This reaction continues until 
the bisque fuses, after which time water- 
vapour can no longer reach the surface of 
the casting. The oxide which has already 
been formed, however, then reacts with the 
graphite of the casting, and oxides of 
carbon are thereby evolved. These pro- 
duce the blisters so well known. Acid- 
resisting enamels tend to give more trouble 
from blistering than softer enamels, pre- 
sumably because their softening points are 
higher, and, therefore, the reaction between 
water-vapour and casting skin can go on 
for a longer period and to a_ higher 
temperature. 

The facts given offer a plausible explanation of 
the phenomenon of blistering. The important 
question which now arises is—What can be done 
to prevent blistering ? From the point of view of 
the foundryman, making sand castings by conven- 
tional methods, a number of things can be done 
which are helpful, e.g.: (1) He can use metal which 
is just hot enough to avoid misruns and still give 
a sound casting ; (2) the castings can be knocked- 
out of the mould as soon as is practicable ; (3) as 
much new sand can be incorporated into the system 
as is possible, even to the point of dumping the sand. 
Sand is, after all, a relatively cheap commodity. 
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The Author and his colleagues have tried to 
find an additive which can be used to inhibit the 
mould reaction, but up to the moment have had 
no success. 

The precautions outlined cannot be guaranteed 
to solve the problem, and their effects can be 
nullified by causes outside the control of the 
foundryman. A leaking enamelling muffle which 
allows water-vapour from the products of com- 
bustion to reach the ware may completely undo all 
the good work of the foundryman. 


Enamellers’ Curative 


Fortunately, the Author and co-workers have 
been able to devise a simple process by which the 
enameller can largely eliminate blistering, and a 
Patent has been applied for to cover the process. 
It consists in blowing dry air into the muffle so that 
the concentration of water vapour is kept below 
0.5 per cent. by volume. If the concentration is 
kept below this value, and preferably down to 0.3 
per cent., blistering is almost completely eliminated, 
even when castings are not annealed—those blisters 
which still appear being attributable to other causes, 
such as incompletely fused core wires, gases evolved 
from oxide inclusions, etc. For a 15-ft. box-type 
enamelling muffle, it has been found that about 
4,000 cub. ft. of air per hour are required. 

* In Fig. 8 are shown three curves which illustrate 

the points made. Curve “A” shows the percentage 
by volume of water-vapour in a typical box-type 
muffle when empty; it should be noted that the 
concentration does not vary appreciably. Curve 
“B” shows the percentage by volume when a load 
of sprayed castings is introduced ; the concentration 
of water-vapour rises considerably due to the water 
evolved from the bisque, and then falls again. 
Curve “C” shows the effect of blowing in dry air ; 
here, the water-vapour concentration falls rapidly 
to a low level within a short period of the ware 
being put in. 


Shell-moulded Castings 


Up to the present, the Author has only considered 
grey-iron castings made by conventional methods, 
and has had to admit that it is impossible to pro- 
duce castings which can be guaranteed not to blister, 
unless the enamelling technique be modified. If 
one is prepared to adopt a radically different tech- 
nique in the foundry, however, castings can be 
produced which are blister free even without 
annealing. Such a technique is the process of 
shell moulding. Here new sand is used at each in- 
vestment, and, furthermore, the sand in contact with 
the casting contains no moisture or electrolytes. 
In consequence, with shell-moulded castings, thick 
sections, on being enamelled without previous 
annealing, show no blisters. It is not proposed to 
enter into the economics of shell moulding, but 
quite clearly it is a process which has considerable 
possibilities. 

There are still other directions in which progress 
can be made. For example, enamellers'- would 
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like from the enamel manufacturer enamels which 
are of lower viscosity and surface tension in the 
fused state, so that if a blister forms it may heal 
over. 


Flaking of Enamel after Fusing 


This heading covers phenomena which may have 
a number of different causes. Enamel will some- 
times flake away from a sharp edge, particularly 
where the enamel has been applied over a sintered 
ground-coat. This trouble is due to the use of an 
enamel having an incorrect coefficient of expansion. 
There is nothing the foundryman can do about it— 
the remedy is to use a different enamel. 

Enamel will sometimes flake off in patches about 
the size of a shilling. This occurs particularly on 
heavy castings which have been enamelled all over, 
over a sintered ground-coat. It is due usually to 
inclusions in the castings which react with graphite 
to give carbon oxides. These reactions may con- 
tinue after the casting has been removed from the 
furnace and the enamel has solidified. The 
phenomena are due to the development of gas 
pressures under the surface, which may be large 
enough to overcome the adhesion of the cover-coat 
to the sintered base. These troubles may be avoided 
by good foundry melting practice, and by ensuring 
that clean ladles are used. Metal should be 
thoroughly skimmed before pouring, and strainer 
cores may be used to advantage. 

Hydrogen also can cause trouble. The stability 
of hydrogen in iron falls as the temperature is re- 
duced, and the hydrogen absorbed in a casting is 
evolved as it is removed from the enamelling 
muffle. Where conditions are unfavourable, the 
pressure developed may rupture the enamel from the 
ground-coat. Therefore, it is imperative so to 
operate the cupola as to avoid hydrogen pick up as 
far as possible. 


Staffordshire Iron & Steel Institute 


Proposing the toast of “The Staffordshire Iron and 
Steel Institute” at its annual dinner in Wolverhampton 
on February 19, Mr. A. G. Stewart, president-elect of 
the British Iron and Steel Federation, said that increased 
production in the industry since the war had been 
achieved only with the help of very large imports of 
fairly expensive materials. The scale of those imports 
was falling, however, and the industry hoped that in 
the not too distant future, and with the exception of 
imported ore, it would be reasonably self-supporting. 

Mr. Stewart claimed that the Institute was the oldest 
technical institute in the country and, praising its work, 
said that its technical research was invaluable. Since the 
war, the heavier side of the iron and steel industry, includ- 
ing much of the finishing side, had spent £350,000,000 
capital on improvements, and by that expansion the 
ingot production had been raised by about 5,000,000 
tons. Sir John Maud, Permanent Under-Secretary to 
the Ministry of Fuel, proposed the toast of the iron and 
steel trades. This was acknowledged by Mr. F. N. 
Lloyd, vice-chairman of the British Steel Founders 
Association. Mr. A. W. Shore, president of the Institute, 
reviewed the year’s work. 
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Personal 


ALDERMAN WILFRID Davis—a moulder with 50 
years’ service with Bradley & Turton, Limited—is to 
be the next Mayor of Kidderminster. 

Mr. JoSEPH CHAMBERLAIN, chief engineer of Aiton 
& Company, Limited, pipe founders, Stores Road, 
Derby, was invested with the O.B.E. by the Queen 
Mother on February 23. 

Mr. J. A. Forrest, who has held senior positions 
in the progress and estimating departments of the 
Motherwell Bridge & Engineering Company, Limited, 
during the past four years, has been appointed erec- 
tion manager of the company. 

Mr. ROLAND W. CASSASOLA, organizer for the 
Amalgamated Union of Foundry Workers, appears on 
the short list drawn up by Bolton Labour Party from 
which a candidate will be selected to contest the 
Parliamentary by-election at Bolton West. He is 60. 

Mr. C. H. SmitH has been appointed works engi- 
neer of Méetropolitan-Vickers Electrical Company, 
Limited, following the transfer of Mr. W. L. BEEBY 
to the Edison Swan Electric Company, Limited. Mr. 
J. H. PHILLIPS has been appointed assistant works 
engineer. 

Mr. H. CROWTHER, managing director of Baker 
Perkins (Exports), Limited, has been appointed works 
manager of Baker, Perkins, Limited, engineers, etc., of 
Peterborough, following the recent resignation of Mr. 
G. A. Lemon, who has taken up a new appointment 
elsewhere. 

Mr. D. P. Sayers, deputy chief engineer (trans- 
mission) of the British Electricity Authority, has been 
appointed deputy chairman of the Midlands Electricity 
Board, in succession to Mr. D. H. KENYON, who is 
now chairman of the Merseyside and North Wales 
Electricity Board. 

Mr. ROBERT HOLLAND, works manager since 1929 of 
the Dominion Wheel & Foundries, Limited, Ontario, 
Canada, has retired. His son, Mr. William Holland, 
succeeds him as works manager. He started work in a 
Derbyshire foundry as a moulder 57 years ago and has 
been in Canada for some 30 years. 


ALLIED IRONFOUNDERS, LIMITED, announce that Mr. 
JAMES SHAW, chairman and managing director, is relin- 
quishing his appointment as managing director on 
March 31. Mr. W. T. WREN is 7 managing 
director as from that date. Mr. W. H. SMITH relin- 
quishes his appointment as Poona managing director 
on March 31, and is appointed vice-chairman. 


Mr. EDMUND L. HANN has retired from the boards 
of Westminster Bank, Limited, and Westminster 
Foreign Bank, Limited, as he has decided to reduce 
his business activities. He is chairman of Rhymney 
Engineering Company, Limited, and a director of 
Guest, Keen & Nettlefolds, Limited, and Powell 
Duffryn, Limited, and several of its subsidiary com- 
panies. 


ENFIELD CABLES, LIMITED, announce that Lord Veru- 
lam has resigned his position as managing director of 
the company, at his own wish and in order to devote a 
proportion of his time to other interests. He will con- 
tinue as a member of the Board, with special responsi- 
bility for the company’s export business and certain 
other duties. No new appointment has yet been made 
to the position of managing director. Mr. H. D. 


ParSONs has resigned his position as associate director 
of Enfield Cables to take up an appointment as general 
sales manager of W. T. Henley’s Telegraph Works 
Company. 


Limited. 
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Obituary 


Mr. ALEXANDER GULLILAND RAMAGE, late of Ramage 
& Ferguson, Limited, shipbuilders, of Leith, died on 
February 21. 


Mr. CHARLES WILLIAM COOPER, managing director 
of William Eagles, Limited, brassfounders and engi- 
neers, of Pendleton, Salford (Lancs), died on Feb- 
ruary 19. 


The death has occurred of Mr. ALFRED GEORGE 
SAUNDERS, a director of Beck & Company (Meters), 
Limited, petrol-pump makers and hydraulic engineers, 
of London, S.W.16. 

Mr. CHARLES SAVILLE, who died on February 20, 
at the age of 67, retired some years ago from Watson 
Saville & Company, Limited, steelmakers, of Sheffield, 
which was founded by his father. 

Pror. E. P. CaTHcart, Regius Professor of Physio- 
logy in the University of Glasgow from 1928 to 
1947, has died at the age of 76. He was a former 
chairman of the Industrial Health Research Board. 

Mr. WILKINSON FARRAR, who was about 70 years of 
age, collapsed and died at the works of Jonas Wells, 
Limited, brassfounders, Greengate Works, Keighley, 
last Thursday, where he was employed as a moulder. 

Sir GERALD BAIN CANNY, whose death is reported, 
was a former chairman of the Board of Inland 
Revenue and, from 1945 to 1947, chairman of the 
London and South-Eastern Regional Board for 
Industry. He was 72. 

THE DEATH is announced of Mrs. Bigg, wife of Mr. 
C. W. Bigg, Past-President and Past Honorary Trea- 
surer of the Institute of British Foundrymen. Mrs. 
Bigg was a frequent attender at conferences and other 
functions, and was well known to many members of 
the Institute and their ladies. 

THE DEATH OCCURRED last Thursday of Mr. Harry 
Matthews, at the age of 69. Mr. Matthews, who 
retired three years ago, was the founder and former 
head of H. Matthews & Company, mangle manufac- 
turers, Greengate Works, Keighley. He was a member 
of the National Union of Manufacturers. 

Mr. Louis V. DuNLop, who died on February 16, 
was until his retirement last July for health reasons, 
a director of Harland & Wolff, Limited, and man- 
ager of the company’s Govan shipyard. He was 
president of the Shipbuilding Employers’ Federation 
in 1942-43 and a former chairman of the Clyde Ship- 
builders’ Association. 

Mr. JoHN RoGers, who, from 1938 until last 
year, when he was granted indefinite leave because 
of poor health, had been the English Electric Com- 
pany’s general manager of works and a director of 
the English Electric Export & Trading Company, died 
on February 15. He was 61, and, apart from the 
period between 1927 and 1936 when he was with Fiat 
British Auxiliaries, Limited, Glasgow, he had been 
associated with English Electric for 40 years. 

THE DEATH has occurred of Lieut.-Col. Mark Arthur 
Wolff, aged 71, joint managing director of Tubes, 
Limited, Edgbaston, Birmingham. Col. Wolff joined 
the Tube Investments Group in 1920. As well as being 
joint managing director of Tubes, Limited, he was 
chairman of a number of other firms in the group, 
including the Jarrow Tube Works, Limited, the Talbot 
Stead Tube Company, Limited, the Howell Company, 
Limited, and the Chesterfield Tube Company, Limited. 
He was also deputy chairman of the Weldless Steel 
Tube Company, Limited, and a director of T.I. 
(Export), Limited. 
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News in Brief 


THE MEMBERSHIP of the American Foundrymen’s 
Society is now 11,392. 


THE INTERNATIONAL NICKEL COMPANY OF CANADA, 
LIMITED, has installed a plant capable of producing 
more than 7,500,000 cub. ft. of oxygen every day. 


THE LONDON OFFICE of Payne & Griffiths, Limited, 
brassfounders, gauge makers, etc., is now at Broadway 
Court, 8, Broadway, S.W.1 (telephone: ABBey 4616-7). 
Mr. R. W. Kerridge has been appointed office manager. 


THE 25TH ANNIVERSARY of the opening of the Zenith 
Works, Thornliebank, Glasgow, of Henry Wiggin & 
Company, Limited, nickel and nickel-alloy manu- 
facturers, of Birmingham, was celebrated last week. 


SUBJECT TO CONGRESSIONAL RATIFICATION, a_ trade 
agreement between Chile and Argentina has been 
signed covering exchanges of goods worth $500,000,000 
(£17,800,000) a year. Chile will export copper, coal. 
iron, steel, tinplate, and lumber. 


A LARGE DEPOSIT of copper is reported to have been 
found 20 miles south of Alice Springs, in the Northern 
Territory of Australia. The National Lead Company, 
of America, is to develop the area and will begin 
large-scale drilling soon. 


On Fesruary 24 Mr. Harold Burke, chairman of 
the Council of the Institute of Production Engineers, 
presented certificates to 20 apprentices who have com- 
pleted their training at Birmid Industries, Limited, 
Smethwick. 


BRITISH MOULDING MACHINE COMPANY, LIMITED, of 
Faversham, Kent, are again to show at the exhibition 
held in conjunction with the annual congress of the 
American Foundrymen’s Society, due to take place from 
May 8 to 12 next. 


THE BRAZILIAN SECTIONAL MEETING of the World 
Power Conference is to be held from July 25 to 31 at 
the Hotel Quitandinha, Petropolis near Rio de 
Janeiro. It will be followed by a post-conference tour 
lasting until August 10. 

A PARTY OF STUDENTS from the City and Guilds 
(Engineering) College, South Kensington, London, 
visited the works of the International Combustion, 
Limited, Sinfin Lane, Derby, where they saw the manu- 
facture of light and heavy engineering products. 

A 65-TON FRACTIONATING COLUMN, 110 ft. long and 
10 ft. 6in. dia., manufactured by G. A. Harvey & 
Company (London), Limited, Charlton, $.E.17, for the 
distillation unit at the new Bombay refinery, has been 
shipped from London. 

CuHRIsTY & Norris, LIMITED, of Broomfield Road, 
Chelmsford, have recently taken over the premises and 
good-will of the Canward Foundry Company, Limited, 
well known as manufacturers of cast-iron welding rods. 
boo specialty line will continue under the new owner- 
ship. 

CURRENT-COLLECTION EQUIPMENT for cranes and con- 
veyors and copper busbars, are included on the stand 
of British Insulated Callender’s Cables, Limited (No. 
46), at the third national Electrical Engineers’ Exhibi- 
tion, 1954, to be held at Earls Court, London, from 
March 16 to 20. 

THE FIRST of 22 all-metal, Diesel-driven railcars, 
ordered by Western Australian Government Railways 
for use in the Perth district, from Cravens Railway 
Carriage & Wagon Company. Limited, Darnall, 
Sheffield, was shipped last month. The 30-ton rail- 
cars are 60 ft. long, with seating for 62 passengers and 
standing room for a further 110. 





FOUNDRY TRADE JOURNAL 


MARCH 4, 1954 


SLING CHAINS of an unusually large size are being 
produced for the Pakistan dockyards by Isaac Tilley 
Chains, Limited, Cradley Heath (Staffs). The chains 
are hand-forged and have been made by Mr. Isaac 
Tilley, the managing director, with the aid of three 
strikers. Each link is 15 ft. long with a large hook 
at one end, and weighs half a ton. 


A NEW FLUORESCENT LAMP—the “ Deluxe Warm 
White *—has been placed on the market by Philips 
Electrical, Limited, Century House, Shaftesbury 
Avenue, London, W.C.2, and it is claimed that this 
lamp not only blends very successfully with tungsten 
lighting but that it also gives a similar colour 
rendering. 


THE APPROVAL of the Court of Edinburgh University 
has been given to the foundation of a Chair of 
Chemical Technology and the institution of a new 
degree of Bachelor of Technological Science. The 
new. department will be housed in the Heriot-Watt 
College, and will have the Professor of Chemical 
Technology as its administrative head. 


A NEW OFFICE was opened on Monday by 
Honeywell-Brown, Limited, industrial-instrument 
makers, etc., of Greenford (Middx), at 35, Byrom 
Street, Manchester, 3, which will cover Cumberland, 
Westmorland, Lancashire, Cheshire, and North 
Wales. The office will be under the supervision of 
Mr. Tom Jackman. 


TILGHMAN’S PATENT SAND BLAST COMPANY, LIMITED, 
Broadheath, near Manchester, announce that the 
address of their London office is to be 1, Chester 
Street, London, S.W.1, telephone Sloane 0651. Mr. 
Frank Marsh remains as manager of the London office, 
and will continue to deal with all business in London 
and the South of England. 


SHEEPBRIDGE STOKES, LIMITED, CHESTERFIELD, 
workers have, as they promised the management earlier 
this month, increased their productivity on their return 
from short time to a full five-day working week. Out- 
put from foundry and machine shops has increased by 
approximately 20 per cent. and workers have seen 
their bonus earnings increase accordingly. 


AT THE LIEGE INTERNATIONAL Fair, which is being 
held from April 24 to May 9, there is to be a technical 
session on heat-treatment of metals. From this country 
there are to be two papers, one by Mr. P. F. Hancock, 
of Birlec, Limited, on the “ Problem of Malleable Iron.” 
and one by Mr. J. A. Swain, of Incandescent Heat 


Company, Limited, on “Equipment for Gaseous 
Cementation.” The session will be summed up by 
Prof. de Sy. 


JOHN HARPER & COMPANY, LIMITED, on stand A.336 
at the British Industries Fair, Castle Bromwich, will 
be exhibiting high-duty Meehanite and grey-iron cast- 
ings, together with examples of machined and 
enamelled items from the range. Also, special em- 
phasis will be given to cast crankshafts and also to 
castings produced by the shell-moulding process. 


WITH THE RETIREMENT of Mr. Frank Bowden, of Stock- 
port, on February 20, a long family record of service 
with the Heaton Norris firm of Robert Harlow & Sons. 
brassfounders and engineers, came to an end. Mr. 
Bowden had been with the firm for 52 years and 
before that his father was foundry foreman there for 
more than 38 years. On February 19 workmates pre- 
sented him with a cheque. 


(Continued on page 258) 
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SUPINEX );3 


CORE BIN DE FT 


Illustration of Supinex ‘*R” in use by courtesy of 
Messrs. John Needham & Sons Ltd., Stockport. 


AN ENTIRELY NEW TYPE OF BINDER, STARTLING IN ITS 


PERFORMANCE .... FUMES AND GASES GREATLY REDUCED 
LOW PRICE REDUCING YOUR COSTS PER TON OF CORE SAND 


Developed and manufactured by : 


F.& M.SUPPLIES LTD 


4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: LONdon Wall 7222 


Free working samples gladly supplied on request. 
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News in Brief 


(Continued from page 256) 


UNDER a Treasury Order, September 30 has been 
prescribed as the date on which the Iron and Steel 
Holding and Realization Agency’s financial year shall 
end. Its first financial year, states the Order, shall be 
the period from July 13, 1953, to September 30, 1954. 


THE BUILDING and ancillary stores and workshops of 
the new premises of the General Electric Company, 
Limited, in Singapore, have been opened by Mr. 
Leslie Gamage, vice-chairman and managing director, 
who is on a six-week tour of the company’s branches 
in south-east Asia. 


THE BALANCE of the profit and loss account of the 
Indian Iron & Steel Company, Limited, in the year 
ended March 31, 1953, was £1,722,925, compared with 
£1,453,826 in the previous year. The balance after 
deducting debenture service, depreciation, tax, etc., is 
£342,782 (£247,445). 


RECOGNITION FOR LONG SERVICE is being accorded by 
the British Tyre and Rubber Group of Companies to 
many of its employees. Records show that over 20 per 
cent. of the total employees have more than 20 years’ 
service to their and the Group’s credit. Of this number, 
there are 20 who have been working with the companies 
of the Group for over 50 years, and 133 who have com- 
pleted 40 or more years. Awards have been presented 
in various parts of the country. 


RAPID MAGNETIC MACHINES LIMITED, on stand C421 
at the B.IL.F. Castle Bromwich, will have among their 
exhibits a representative section of their permanent 
and electro-magnetic equipment which have many uses 
in foundries, including a new swarf separator; the 
“Rapid” portable foundry separator; a 20 in. lifting 
magnet; a patented flux-controlled chute and 
““Magnasweep,” equipment for the collection of 
ferrous scrap from workshop floors. 


GLENFIELD & KENNEDY, LIMITED, Kilmarnock. 
hydraulic engineers, have been given permission to 
erect a new brass foundry. The building contract is 
placed with Kelvin Construction Company, Glasgow, 
and the cost will be £47,000. The new foundry will 
enable the firm to undertake production of non-ferrous 
castings on a larger scale. The managing director, Mr. 
Henry Gardner, described the scheme as “ part of the 
firm’s reorganization programme to secure increased 
efficiency in the current struggle for world markets.” 


THE IDEAL HOME EXHIBITION opened last Tuesday at 
Olympia. The organizers have carried on in spite of 
the strike of electricians causing the closing of the 
majority of the housing and cookery sections. Never- 
theless, the exhibition still has a very wide appeal. 
Amongst the dozens of foundry exhibits, there are 
many improvements to old and well-tried appliances, 
especially in household domestic heating boilers. The 
gas industry has produced a self-igniting cooker and 
even gas lighting is being found useful on one or two 
otherwise dark stands! 


SIX MONTHS’ TRAINING in modern foundry practice 
in the Crewe and Horwich Locomotive Works of 
British Railways has been provided under the Colombo 
Plan Technical Co-operation Scheme, for Mr. Himansu 
Sekhur Paul. foundry chargeman in the Kanchrapara 
Workshop of the Eastern Railway of India. Mr. Paul 
will begin his training at Crewe on March 8. He will 
spend 54 months there—34 months in the iron foundry, 
one month in the brass foundry, and one month in 
the steel foundry, and the remaining two weeks in the 
mechanized foundry at Horwich. 
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A SULZER-ENGINED, 955-h.p., 3 ft. 6 in.-gauge loco- 
motive, one of 14 built by the Birmingham Railway 
Carriage & Wagon Company, Limited, for the Central 
Australia line of the Commonwealth Railways, com- 
pleted trials between Smethwick and Banbury, Western 
Region, during last week. It ran on_ standard- 
gauge bogies made to a Commonwealth order so that, 
if necessary, these locomotives could run also on 
4 ft. 84 in.-gauge sections of the C.R. The weight of 
the locomotive is 62 tons, its top speed 50 m.p.h., and 
the starting tractive effort 27.000 lb. A pressurized 
engine-room is provided as a measure to keep out 
dust and sand. 


THE BOARD OF TRADE will, if told in good time, 
advise oversea posts about the impending visit of any 
United Kingdom businessman. Trade officers abroad 
will prepare the ground as far as possible; for 
example, assemble material, arrange introductions to 
individuals, or make it possible for the visitor to meet 
selected groups. They will tell him about local con- 
ditions and trading methods, and can often help him 
to get local publicity if he wants it. Advance notice 
of the proposed itinerary and the purpose of the visit 
should be sent to Export Services Branch, Board of 
Trade, Lacon House, Theobalds Road, London, W.C.1, 
or to the Board’s appropriate regional office. 


DESPITE STRONG COMPETITION from Germany, 
Girling, Limited, of Birmingham, has secured extensive 
Continental orders for the latest type of hydraulic shock 
absorber for motor cycles. Mr. Alex Fraser, vice- 
chairman and. managing director, gave this informa- 
tion in Birmingham at a luncheon given to a group of 
overseas journalists who are making a tour of industry 
in Birmingham and Manchester. The new damper was 
being fitted as standard equipment by five Belgian, two 
Swedish and one Italian firm. An order has also been 
placed by the Swedish motor-car manufacturers, 
S.A.A.B., for Girling dampers, and is estimated to be 
worth about £25,000 annually. 


SETTLEMENT for £5,000 damages with costs was an- 
nounced at Hereford Assizes on February 23 in favour 
of R. V. J. Castree, of Orcop, who was “ gravely 
injured’ when he fell from an overhead crane at 
Grazebrook Foundry, Limited, Dudley, where he was 
employed as a crane driver. ‘Mr. Norman Carr, for 
the plaintiff, announcing the settlement, said it was a 
very difficult case for both sides. Mr. Castree fell as 
he was about to hand over the crane controls to 
another employee. Mr. E. G. H. Beresford, a.c., for 
the defendants, agreed it was a case of great difficulty, 
for no one could understand how the accident could 
have happened. A scale model of the crane had been 
made and photographs taken, and the occurrence was 
difficult to explain. Mr. Justice Hallett agreed to the 
settlement. 


WEDNESBURY COUNTY TECHNICAL COLLEGE has been 
chosen by the Ministry of Education as the locale 
this summer for the first national full course for 
metallurgy teachers. The Principal of the College is 
Mr. H. A. MacColl, and some of the equipment at the 
College is unique in this country, including a special 
recording dilatometer. A recent addition to the equip- 
ment for the study of radiography is a 300-kv. indus- 
trial X-ray set, the most modern in its field. The 
metallurgy laboratory, already approved by _ the 
National Physical Laboratory as a gauge-inspection 
centre. has recently received a Watts microscopic 
measuring machine, and a second piece of apparatus. 
for the measurement of surface finish, is soon to be 
installed. The Watts machine can measure both 
internal and external diameters from 14.0 in. down to 
0.00005 in. 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


( Delivered unless otherwise stated) 
March 3, 1954 


PIG-IRON 


Foundry Iron.—No. 3 Iron, Crass 2 :—Middlesbrough, 
£14 4s. 6d.; Birmingham, £13 17s. 9d. 


Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£16 18s. 3d., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 


P, up to 3 per cent. Si), d/d within 60 miles of Stafford, 
£17 68. 3d. 


Seotch Iron.—No. 3 foundry, £16 14s. 6d., d/d Grange- 
mouth. 


Cylinder and Refined Irons.—North Zone, £18 9s. 6d. ; 
South Zone, £18 12s. Od. 


Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£19 9s. 6d.; South Zone, £19 12s. Od. 


Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. of England (local iron), £16 19s. 6d.; 
Scotland (Scotch iron), £17 6s. 0d.; Sheffield, £18 4s. Od. ; 
Birmingham, £18 11s. 6d.; Wales (Welsh iron), £17 6s. 0d. 


Basie Pig-iron.—£14 15s. 6d. all districts. 


FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered). 


Ferro-silicon (6-ton lots).—40/55 per cent., £53 10s. Od., 
basis 45 per cent. Si, scale 21s. 6d. per unit ; 70/84 per cent., 
£82 10s. Od., basis 75 per cent. Si, scale 23s. per unit. 

Ferro-vanadium.—50/60 per cent., 23s. 8d. to 25s. Od. 
per lb. of V. 


Ferro-molybdenum.—65/75 per cent., carbon-free, 10s. Od. 
per lb. of Mo. 


Ferro-titanium.—20/25 per cent., carbon-free, £165 Os. Od. 
to £181 Os. Od. per ton; 38/40 per cent., £239 Os. Od. to 
£235 Os. Od. per ton. 


Ferro-tungsten.—80/85 per cent., 9s. 3d. per lb. of W. 


Tungsten Metal Powder.—98/99 per cent., 12s. 3d. pér 
lb. of W. 


Ferro-chrome (6-ton lots).—4/6 per cent. C, £85 4s. Od., 
basis 60 per cent. Cr, scale 28s. 3d. per unit ; 6/8 per cent. C, 
£80 17s. Od., basis 60 per cent. Cr, scale 26s. 9d. per unit’; 
max. 2 per cent. C, 2s. 04d. per lb. Cr; max. 1 per cent. C, 
2s. 1d. perlb.Cr; max. 0.15 per cent. ©, 2s. 2d. per Ib. Cr ; 
max. 0.10 per cent. C, 2s. 24d. per lb. Cr; max. 0.06 per cent. 
C, 2s. 24d. per Ib. Cr. 


Cobalt.—98/99 per cent., 20s. Od. per lb. 


Metallic Chromium.—98/99 per cent., 6s. 3d. to 6s. 9d. 
per lb. 


Metallic Manganese.—93/95 per cent., carbon-free, 
£225 Os. Od. to £232 Os. Od. per ton; 96/98 per cent., 
£255 Os. Od. to £262 Os. Od. per ton. 


Ferro-columbium.—60/75 per cent., Nb + Ta, 52s. 6d. 
to 70s. Od. per lb., Nb + Ta. 


SEMI-FINISHED STEEL 


Re-rolling Billets, Blooms, and Slabs.—Basto: Soft, u.t., 
£26 12s. 6d.; tested, 0.08 to 0.25 per cent. C, £26 12s. 6d.; 
hard (€.42 to 0.60 per cent. C), £28 Os. Od.; silico-manga- 
nese, £33 16s. Od.; free-cutting, £28 16s. 6d. SremENs 
Martin Acid: Up to 0.25 per cent. C, £32 12s. Od. ; silico- 
manganese £34 17s. 6d. 


Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £29 16s. 0d.; basic, hard, 
over 0.41 up to 0.60 per cent. C, £30 16s. Od.; acid, up to 
0.25 per cent. C, £33 Os. Od. 


FINISHED STEEL 


Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£30 6s. 6d.; boiler plates (N.-E. Coast), £31 14s. Od.; floor 
plates (N.-E. Coast), £31 15s. 6d.; sectional material, 
N.-E. Coast, £28 9s. 6d. 


Small Bars; Sheets, ete.— Rounds and squares, under 3 in., 
untested, £32 4s. 6d. ; flats, 5in. wide and under, £32 4s. 6d.; 
hoop and strip, £33 6s. 6d.; black sheets, 17/20 g., 
£41 6s. Od.; galvanized corrugated sheets, 24 g., £49 19s. 6d. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £52 13s. 0d. ; 
nickel-chrome, £74 7s. Od.; nickel-chrome-molybdenum, 


£83 18s. 6d. 
NON-FERROUS METALS 
Copper.—Cash, £234 0s. Od. to £235 Os. Od.; three 
months, £219 15s. Od. to £220 0s. Od.; settlement, 
£235 Os. Od. 


Copper Tubes, ete.—Solid-drawn tubes, 27$d. per lb.; 
wire, 265s. 6d per cwt. basis; 20 s.w.g., 296s. Od. per cwt. 


Tin.—Cash, £690 0s. Od. to £695 0s. Od.: three months, 
£660 Os. Od. to £662 10s. Od.; settlement, £695 Os. Od. 

Zine.—March, £72 10s. Od. to £72 15s. Od.; 
£71 5s. Od. to £71 10s. Od. 


Zine Sheets, ete.—Sheets, 15 g. and thicker, all English 
destinations, £103 Os. Od.; rolled zinc (boiler plates), all 
English destinations, £100 15s. Od.; zinc oxide (Red Seal), 
d/d buyers premises, £90 Os. 0d. 


Lead (Refined Pig)—March, £82 5s. 0d. to £82 10s. 0d,; 
first half June, £81 10s. Od. to £81 15s. Od. 

Brass Tubes, ete.—Solid-drawn tubes, 22d. per lb.; rods, 
drawn, 31}d.; sheets to 10 w.g., 251s. Od. per cwt.; wire, 
294d.; rolled metal, 237s. 9d. per cwt. 


Brass (Brazing).—BS1400, B3 (65/35), £151; B6 (85/15), 
£193; BS249, £165. . 


Brass (High Tensile).—BS 1400, HTB1 (30 tons), £189; 
HTB2 (38 tons), £200; HTB3 (48 tons), £213. 


Gunmetal.—_RCH, 3/4 per cent. tin, £171 ; BS 1400, 
LG2 (85/5/5/5), £185 ; LG3 (86/7/5/2), £193 ; G1 (88/10/2/4), 
£257 ; (88/10/2/1), £246. 


Phosphor Bronze.—BS1400, PBI (AID released), £267 
per ton. 


Phosphor Bronze Strip etc.—Strip, 354s. 3d. per cwt.; 
sheets to 10 w.g., 376s. Od. per cwt.; wire, 443d. per lb.; rods, 
383d. ; tubes, 37d.; chill cast bars: solids 39d., cored 40d. 
(C. Crrrrorp & Son, Limrrep.) 


Nickel Silver, etec.—Rolled metal, 3 in. to 9 in. wide Xx 
.056, 3s. O4d. per lb.; round wire, 10g., in. coils (10 per 
cent.), 38. 53d.; special quality turning rod, 10 per cent., 
3 in. dia., in straight lengths, 3s. 43d. All prices are net. 


Other Metals.—Magnesium, ingots, 2s. 6d. per Ib. 
Antimony, English, 99 per cent., £210 0s. Od. Quicksilver, 
ex warehouse, £64 10s. 0d. to £65 5s. Od. Nickel, £483 Os. Od. 
Aluminium, ingots, £156 0s. Od.; aluminium bronze (BS 
1400), AB1, £242; AB2, £250. Solder, brazing, BS 1845, 
Is. 9d. Ib. ; granulated, 2s. 0d. Ib. 
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